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REMEDIAL INVESTIGATION REPORT
TERMINAL 4, SLIP 3 SEDIMENTS
PORT OF PORTLAND
PORTLAND, OREGON

EXECUTIVE SUMMARY

Hart Crowser, under contract with the Port of Portland (Port), conducted a
Remedial Investigation (R]) of the sediments surrounding Terminal 4, Slip 3
(Slip 3). Terminal 4 (T-4) is a ship loading and unloading facility located at
approximately River Mile 5 on the Willamette River. The RI study area consists
of the sediments located upriver at Pier 5 Wit[amette River Dock (Pier 5), Slip 3,
and Wheeler Bay, which is immediately downriver arid adjacent to Slip 3.

The R1 was conducted with Oregon Department of Environmental Quality
(DEQ) oversight under the DEQ Voluntary Cleanup Program. RI activities
included surface and subsurface sediment sampling, chemical and bioassay
testing of sediments, and surface water sampling and chemicat testing. The
purpose of the sediments RI was to collect data to delineate the extent of
contamination in the project area and to evaluate potential risks to human
health and environment posed by the presence of chemicals of potential
concern (COPCs) in riverine sediments at the site. Potential sources of
contamination include: current and past diesel/oil seeps into the river; potential
spills from bulk handling practices; discharges from storm water outfalls in the
project area; and sediment transport from outside the study area.

Surface sediment samples (0 to 10 centimeters) were collected at 44 locations,
including nine surface samples collocated with subsurface sediment sampiing
locations. As set forth in the DEQ-approved project work plans, sediment
samples were analyzed for the following:

Pencil pitch;

Diesel;

Total metals;

Total organic carbon;

Semivolatile organics;

Volatile organics;

Pesticides (for a limited subset of samples); and

Grain size.

Hart Crowser
J-.~624-t 0
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Detectable concentrations of pencil pitch were present throughout the study
area. This is likely the result of storm water runoff events from upland handling
activities at the berthing areas, discharge from storm water outfalls, and transport
by propwash during ship movements.

Detectable concentrations of diesel in sediment were not found to be
distributed throughout the study area, but were generally found in areas
associated with known diesel pipeline leaks and seeps near the head of Slip 3
and along Berth 412.

The detected concentrations of chemical constituents in sediment were also
compared against the Dredged Material Evaluation Framework - Lower
Columbia River Management Area (LCRMA) Screening Levels (SLs) and
Maximum Levels (MLs) (Corps. et al, 1998). These screening levels were
developed for characterizing dredged material for open-water disposal and were
used to sqreen sediment chemical concentrations against available risk-based
sediment quality criteria. The LCRMA screening criteria do not represent
regulatory decision criteria for purposes of this RI; however, the LCRMA was
utilized to assess the relative magnitude of sediment COPCs.

Concentrations of total high molecular weight polycylic aromatic hydrocarbons
(HPAHs) and low molecular weight polycylic hydrocarbons (LPAHs) were
detected throughout the study area and exceeded the corresponding LCRMA
SLs and MLs. These elevated concentrations of HPAHs and LPAHs are likely a
result of pencil pitch and/or diesel.

Metals in T-4 sediments that exceeded the LCRMA SLs were zinc, lead, and
cadmium. The exceedence of SLs were coltocated for these three metals
detected at sample locations HC-S-t 9 and HC-S-25. The exceedence of LCRMA
SLs for zinc and lead were also collocated in subsurface sediment samples
HC-VG7-S2 and HOVC-11-$2.

An evaluation of the impacts of sediment contamination to ecological receptors
in Slip 3 was conducted using sediment toxicity testing. A suite of three
sediment bioassay tests (two acute tests and one chronic test) were conducted
on 16 test sediments and on two reference sediments collected during this RI.
The sediment samples failing biological interpretative criteria were distributed in
the eastern half of Slip 3. The samples that failed biological criteria were
generally associated with higher detected concentrations of organic (diesel and
pencil pitch) and some inorganic (metals) COPCs. Additionally, the sediment
samples that passed biological criteria were located in areas of the Slip that
exhibit tow to moderate concentrations of COPCs. These results suggest
sediment toxicity in Slip 3 is associated with elevated concentrations of COPCs
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rather than non-contaminant-related factors {e.g., grain size, total organic
carbon).

The results of the sediment bioassays were evaluated with regard to the
detected concentrations of pencil pitch and diesel - the primary sources of
petroleum-related constituents to the Slip. For diesel, five out of six samples
containing diesel concentrations greater than 100 mg/kg failed bioassay analysis,
while, for all of the samples passing bioassay testing~ diesel concentrations ~vere
less than 100 mg/kg or not detected at the sample quantitation [imit. For pencil
pitch, the relationship between detected concentrations and bioassay results
were much more inconsistent. Some of the samples failing bioassay analyses
contained elevated levels of pencil pitch (HCoS-01 at 7,730 mg/kg and HC-S-04
at 1,350 mg/kg), but others contained much lower pencil pitch concentrations
(HC~S-22 at 449 mg/kg). Conversely, some of the samples passing sediment
bioassays contained very high concentrations of pencil pitch (HC-S-19 at 8,650
ms/kg and HGSo24 at 4,320 mg/kg). This inconsistency could be due to the
presence (or absence) of other COPCs.

Surface water samples were collected from three locations to assess the
contributions of various sources (both aquatic and upland) to the water quality
in Slip 3. Metals, HPAHs, and phthaIates were detected at these sampling
locations; however, no exceedences of Oregon DEQ acute or chronic ambient
water quality criteria (AWQC) were identified for the three water samples
analyzed.

The next phase of this project is to conduct a feasibility study (FS) for sediments
in the project area. This FS will be coordinated with the T-4 upland operable
units’

INTRODUCTION

This report presents the results of Remedial Investigation (RI) activities
conducted at the Port of Portland (Port) Marine Terminal 4, Slip 3 (Slip 3)
Sedime~ts Operable Unit in Portland, Oregon. Tenninal 4 (T~4) is a ship loading
and unloading facility located at approximately River Mile 5 on the Willamette
River (Figure 1). The R1 study area consists of the sediments located upriver at
Pier 5 Wilfamette River Dock (Pier 5), Slip 3, and Wheeler Bay, which is
immediately downriver and adjacent to Slip 3 (Figure 2). These areas define tile
site for the sediments operable unit. The R[ activities were conducted for the
Port with Oregon Department of Environmental Quality (DEQ) oversight under
the DEQ Voluntary Cleanup Program. This sediments RI is being conducted
concurrently with the T-4, Slip 3 Upland Operable Unit Rt (Hart Crowser, I999).
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H art Crowser
J-5624-10

Remedial Investigation Objectives

The purpose of the sediments RI was to coItect data to delineate the extent of
contamination in the project area and to evaluate potential risks to the
Wfllamette River environment and to human health posed by the presence of
chemicals oF potential concern (COPCs) in riverine sediments at the site. The RI
was completed in accordance with the scope of work presented in our August
17, t 998, "Remedial Investigation/Feasibility Study Work Plan, Marine Terminal
4, Slip 3 Sediments" (Hart Crowser, 1998a) and with the October 1, 1998, letter
"Response to DEQ comments on the RI Work Plan" (Hart Crowser, t 998b).

The primary objectives of the RI were to:

Conduct chemical testing of sediments present in the study area to

delineate the horizontal and vertical extent of sediment contamination;

Collect analytical chemistry data of sufficient quality to evaluate potential
risks to human health and the environment; and

Perform freshwater acute and chronic bioassays on surface sediment
samples from the site to provide a definitive assessment of risks to
benthic organisms.

Other tasks conducted as part of the RI included:

Duplicate the previous (post-dredge) pencil pitch sediment sampling and
analysis program performed under the Environmental Protection Agency
{EPA) 1993 Consent Decree. This will enable the Port to determine the
present pencil pitch concentrations and spatial (horizontal and vertical}
extent of pencil pitch in harbor sediments at Slip 3. A formal report on
the pencil pitch duplication study is briefly discussed in this RI and is
presented in greater detail in a separate report.

Perform limited human health and ecologica[ risk assessments.

Following the completion of this RI, a Feasibility Study (FS) will be prepared to
determine potential remedial alternatives for sediments at this site. The FS will
be coordinated with upland FS activities.

Page 4
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Report Organization

The main text of the RI report: discusses the site location and physical setting;
summarizes previous site investigations, remedial activities, and dredging history;
reviews the ~ 998 El field activities; discusses the chemical and bioassay testing
programs and results; presents the results of a limited human health and
ecological risk assessments based on an exposure pathway evaluation; and
delineates the area of the site requiring an evaluation of remedial alternatives.
The text portion of the report is followed by tables and figures. Tables and
figures are presented in the order referenced in the text.

The R! report includes three volumes that contain the report and nine
appendices, which provide supporting information and documentation:

Volume I includes the main body of the report, tables, figures, and
AppendicesA through F. Appendix A describes the field investigation
program. Appendix B includes copies of the sediment core logs.
Appendix C presents the analytical chemistry results from the surface
and subsurface sediment samples collected during this RI. Appendix D
presents the sediment grain size data reports. Appendices E and F
present the data quality reports for the chemical analyses and bioassay
analyses, respectively.

Volume I1 contains Appendices G and H. Appendix (3 contains copies
of the analytical laboratory report and certifications. Appendix H
presents the bioassay laboratory report and raw data.

Volume I11 includes Appendix 1, which presents the hydrocarbon
differentiation study prepared by Columbia Analytical Services.

Limitations

The work Hart Crowser performed for this project was completed in accordance
with generally accepted professional practices related to the nature of the work
accomplished, in the same or similar localities, at the time the services were
performed. This report is for the specific application to the referenced project
and for the exclusive use of the Port. No other warranty, express or implied, is
made.
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PROJECT DESCRIPTION AND SITE HISTORY

Project Description

In May 1998, the DEQ conducted a Preliminary Assessment (PA) of T-4, which
identified it as a "high priority" site for further investigation and cleanup (DEQ,
1998). The PA was based upon a review of historical environmental
investigations encompassing soil, groundwater, and sediments at T-4. In
response to this notification by DEQ, the Port agreed to perform a Rl/FS at
under the DEQ Voluntary C]eanup Program. The site was divided into two
operable units, the upland operable unit and the sediments operable unit. This
RI addresses only the sediments portion of the RI/FS.

Local potential sources of sediment contamination include current and past
diesel/oil seeps into the river, potential spilis from bulk handling practices, and
runoff from storm water outfails in the project area (Figure 3). In addition~
sediment contamination may be present as a result of sedimenttransport to the
site from other areas of the river.

2,2 Site History

T-4 consists of 16 berthing areas (Berths 401 through 416) located in two siips
along the eastern edge of the Willamette River. T-4 lies within the St. Johns area
of North Portland on land that has been zoned for industrial use. The areas
north a~d south ofT-4 are occupied by marine, industrial, and commercial
operations. The berthing areas on the river are maintained to a mudline
elevation of-40 feet Columbia River Datum (CRD).

Union Pacific Railroad owned and operated a fuel loading facility at this location
as early as 1906. The City of Portland’s Commission of Public Docks
(Commission) purchased property (117 acres) from Union Pacific Railroad in
1917 and began the initial development of T-4. In 1920, the Commission
acquired a 5-acre parcel adjoining Pier 5 from the railroad. The pipeline and fuel
oil dock contained within the parcel were not included in the purchase. An
easement was granted by the Commission to Union Pacific Railroad for the
continued use of the pipeline and fuel oil dock.

In t 920, the quay and bulk handling facility at Pier 5 and Berth 412 were
constructed. Berths 410 and 411 (Pier 4) were constructed in 1955 and were
outfitted with Whir[ey cranes. The Whirley cranes were removed in 1984. The
bulk outloader Dravo was commissioned at Berths 410 and 411 in 1961. The
use of the Dravo ended in 1998. In t962, the wharf at Pier 5 was removed, and
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Physical

the bulk outloader was decommissioned in I990. The wharf at Berth 4! 2 was
removed in 1997. Presently, only Berths 4t0 and 411 are in use in Slip 3.

The berthing areas at Slip 3 have historically been used for bulk cargo loading
and unloading operations handling pencil pitch; diesel oil; soda ash; talc; iron,
lead, zinc, and copper ores; bentonite clay; coke; and briquettes. Bu[k off-
loading (inbound bulks) no longer occurs at Berth 410 and 411. Handling of
pencil pitch was discontinued in June, t998. T-4 presently has facilities for the
handling of autos, containers, logs, lumber, grain, dry and liquid bulks, steel
products, and breakbulk cargo (Century West, 1994; Donovan, I998).

Pier 5 Wiltamette River Dock. Pier .5 was historically used as a bulk loading
facility that handled: diesel oil; coal; and iron, zinc, and copper ores. Diesel oil
was handled by an underground pipeline that extended from the face of Pier 5
dnder Berth 412 and into above-ground storage tanks east of T4. The bulk ore
shipments were moved by conveyor to ship loaders at Pier 5 and Berth 412.

Wheeler Bay. Wheeler Bay has not been used as a ship loading or unloading
facility; however, it is connected to 51113 3 via Berth 41 0 and to %4 uplands by
storm drains. Therefore, this area was included in the RI to determine whether
runoff from bulk handling operations at Berths 410 and 4I 1 or storm drains may
have impacted the sediments within Wheeler Bay. DEQ has also expressed
concern that sediments from Slip 3 could have been transported under Berth
410/4t t and into Wheeler Bay.

Characteristics of the Site

Based on 1998 bathymetry data, the mudline elevation in Slip 3 ranges from -30
feet CRD at the head of the Slip to -50 feet CRD at the mouth. The bottom of
Slip 3 is relatively uniform in elevation (-40 feet CRD), with a -49 feet CRD
depression in front of Berth 41 I. The elevation -49 feet CRD hole is a remnant
of pencil pitch removal efforts and scour holes due to prop wash.

2.3°2 Climate

The T-4 area has a temperate marine climate characterized by wet winters and
dry summers. Precipitation, temperature, and wind data are summarized below.
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Hart Crowser

Precipitation (Western Regional Climate Center, 1998)
Average Annual 37 inches (mostly rain)
Wettest Months November through February (greater than 4

inches per month)
Driest Months july and August (less than 1 inch per month)

Temperature (Geological Survey, t965; Oregon State University, t 996)
Average Annual
Coldest Month
Warmest Month
Lowest Recorded
Highest Recorded

54°F
January (Average 40°F)
August (Average 69°F)
-2°F (January t888)
107°F (July 1942)

Wind (Geological Survey, 1965)
Minimum Monthly Mean (October): 6 mph
Maximum Monthly Mean (Dec./Jan.): 10 mph
Maximum Recorded: 88 mph (1962)
Direction: Generally from west, but east winds are common

2.3.3 Re.qional Geolofly and Hvdrofleolo,,,qy

This section is based on information from U.S. Geological Survey (1965) and
U.So Geological Survey (1993) reports.

Geology. The T-4 area is located at the mouth of the Willamette Valley near the
confluence of the Willamette and Columbia Ri~)ers. The Willamette Valley is a
broad structural basin bounded on the east by the Cascade Range and on the

west by the Coast Ra._,nge. The most recent geologic evaluation of the area has
identified eight regional geologic units, four of which are present beneath the
T-4 area. From the ground surface downward, these units are:

Unconsolidated Sedimentary Rocks. Pleistocene catastrophic flood deposits
ranging in size from gravel to silt; including fill placed on the site, this unit is
about 80 feet thick.

Troutda[o Gravel. Composed of poorly to moderately cemented sandy
conglomerate; estimated t00 feet thick beneath the site.

Undifferentiated Fine-grained Sediments. Clay and silt with sand lenses that
has not been specifically identified as one of the other units, usually because

of lack of information.

O/derRocks. Miocene and older volcanic {Columbia River Basalt) and
marine sedimentary rocks (Sandy River Mudstone).

Page 8
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Hydrogeology. Aquifers in the unconsolidated sedimentary rocks are generally
unconfined and localized because of heterogeneity of the deposits. Water
quality and hydraulic conductivity are highly variable. The Troutdaie Gravel is
used regionally for water supply. Aquifers in the Troutda[e Gravel are generally
confined with interbedded claystones acting as aquitards.

2,3.4 Wiilamette River Hvdroloqv

The study area is located within the Portland Harbor section of the Willamette
River~ which represents the river’s final reach prior to its confluence with the
Columbia River. The Portland Harbor has been heavily developed with many
docks and marine facilities designed to accommodate large, deep draft
commercial ships in this section of the river. Deepening and widening of the
main river channel have significantly altered the morphology of the lower
Willamette River (Port of Portland, ] 998).

Streamtlow throughout the Willarnette River basin is dominated by the seasonal
rainfall patterns. The low-flow period mt~s from July through September, and the
high-flow period runs from November to April (Anderson etal., 1996).

Water surface elevations in Portland Harbor fluctuate on a daily basis, mainly
d~,e to daily tidal fluctuations in the Columbia River. Tidal fluctuations also result
in the movement of Columbia River water into the Willamette River. These tidal
fluctuations can also result in a reversal of water movement in the lower portion
of Portland Harbor and in stagnation points where the water velocities in
Portland Harbor are zero.

As water moves downstream through Portland Harbor, it slows as the river
widens and as the hydraulic gradient flattens near the mouth of the Wiliamette
River. Water velocities in Portland Harbor are low compared to those measured
upstream and in major tributaries of the Willamette River.

2.4 Previous Investigations

Previous sediment chemistry investigations at T-4 have focused on Slip 3
because of its historical and continued use as a bulk handling facility.
Information about the sediment investigations based on the year the studies
were performed are described below. In addition, Figure 4 identifies known
sample locations from each sediment study since 1994.

1988. The Port conducted vertical and horizontal sediment sampling and
analysis to delineate the areal extent of chemical concentrations at Slip 3

Hart Crowser
J-5624-I 0

Page 9

KMB00006943



I
i
I
i
i
I
i
i
i

I
!
I
i
l
I
I
!
I

(Port of Portland, 1994). ]-he study included obtaining 28 surface grabs that
penetrated to a depth of 10 centimeters (cm) and six subsurface cores. -[he
sediments were analyzed for concentrations of pencil pitch, PAtois, metals,
pesticides, oil and grease, grain size, and polychlorinated biphenyls (PCBs).

Sediment chemistry results from this study indicated that pencil pitch ranged
from <1 to 22.8 percent in Slip 3 near Berths 410/411 and was confined to the
upper t0 to 15 cm of the sediment column. Trace metals were present in the
samples analyzed with zinc and lead detected at the highest concentrations.
PAHs were elevated in both surface and deeper sediments.

1993 and 1994. Historical bulk handling and dock cleanup activities at Berths
410 and 41 t resulted in non-permitted discharges (spills) of pencil pitch to the
sediments. The spills resulted in a Federal Consent Decree issued by the EPA,
dated May 7, 1993, requiring that the Port cease all non-permitted discharges of
pencil pitch and remediate the sediment concentration of pencil pffch to below
0.5 percent dry weight. In response to the Federal Consent Decree, the Port
conducted a sediment investigation to better delineate the depth distribution of
contaminants in 5lip 3. Ten sediment cores (to a depth of 305 cm) were
collected, and the sediment samples were tested for total metals, Toxicity
Characteristic Leaching Procedure (TCLP) metals, and PAHs. In addition,
SCUBA divers collected surface sediment samples for pencil pitch analysis (Port

of Portland, ~ 994).

Results indicated that petroleum constituents were generally restricted to the top
30 cm; however, some contamination is present deeper in the sediment
column. TCLP tests indicated that the sediment metal concentrations are not
high enough for the sediments to be considered hazardous wastes. The Port
used results of this study to design the dredging and disposal plan for
remediation of the pencil pitch-contaminated sediments that was completed in
t995.

Sediments in Slip 3 containing greater than 0.5 percent pencil pitch were
dredged in 1995. Dredging activities removed approximately 35,000 cubic
yards of material.

1997. Four separate sampling events occurred in Slip 3 in t997. Summaries
for these studies are presented below.

Event 1. A sediment characterization study was conducted as part of the
Port’s maintenance dredging requirements at Berth 410 (l--lart Crowser,
1997a). Results of this study indicated that the PAHs and metals
concentrations in sediments exceeded Puget Sound Dredge Disposal
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Analysis (PSDDA) SLs and were not suitable for open water disposal.
Sediment chemical concentrations were compared to PSDDA because
the State of Oregon did not have sediment quality criteria at that time.
Subsequently, the Port received an Army Corps of Engineers (Corps)
permit for confined in-water disposal at Ross Island.

EwntZ One Dravo bucketful of pencil pitch containing an estimated
50 to 1,000 pounds of pencil pitch was spilled in the vicinity of Berth
41 t during a Hall Buck Marine unloading operation. A preliminary
removal action was undertaken in July 1997, using a hydraulic dredge to
remove pencil pitch from the area most likely contaminated by the spill
(Hart Crowser, 1997b)o However, surface sediment samples collected
a~ter the removal action revealed that pencil pitch concentrations in
excess of 0.5 percent remained. A subsequent study was conducted to
further delineate the horizontal extent of pencil pitch and to assess the
need for future remedial activities at the site (Hart Crowser, 1997b). The
study delineated the extent of pencil pitch contamination above 0~5
percent. The pencil pitch-contaminated sediments were dredged in
August 1998 by Hall Buck Marine with DEQ oversight.

Event3. As part of the Portland Harbor Study, the DEQ and EPA
conducted a port-wide sediment characterization study that included the
T-4 study area (Roy F. Weston lnc., ~ 998). The Portland Harbor Study
was designed to assess the overatl chemical contamination of sediments
in the lower Willamette River from River Mile 3.5 to 9._5. Seven surface
sediment samples (25, 27, 29, 3~, 32, 33, and 34) and one subsurface
sample (31) were collected from the T-4 study area primarily within
Slip 3 (Figure 4). Analytical results ~or these samples showed elevated
concentrations of PAHs and zinc when compared to Washington State
Freshwater Sediment Quality Criteria (FSQ). The Weston study
compared samples to FSQ criteria because the State of Oregon did not
have specific sediment quality criteria at that time.

Event4. In conjunction with the Portland Harbor Study, the Port took
split samples from three locations (31, 32, and 33) in the T-4 study area.
Results fronl the split samples also indicated that PAHs and zinc
concentrations were elevated in Slip 3 when compared to Washington

State FSQ Criteria.

2.5 Previous Remediation Activities

Hart Crowser
J-£;624-10

in response to the t 993 EPA Federal Consent Decree, remediation of pencil
pitch-contaminated sediments along Berth 411 was accomplished by dredging
and confined aquatic disposal of the dredged material at Ross Island.
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Confirmatory sampling was conducted in each dredging unit after initial
dredgin~ and re-dredging was conducted if either sediment quality goals or
project design depths were not met. Dredging and disposal began in December
1994 and completed in January 1995 (Hartman Associates, 1995).

Following a pencil pitch spill by Hall-Suck Marine in 1997, a hydraulic dredge
and clamshell dredge were used to remove the pencil pitch. Confirmatory
surface sediment tests revealed that pencil pitch was still present in the
sediments at concentrations greater than 0.5 percent. In August 1998, pencil
pitch-contaminated sediments in Slip 3 were removed to the satisfaction of the
DEQ spill coordinator (DEQ, 1998).

Dredging History of Slip 3

The berthing areas at 410 and 411 must maintain a working draft of-40 t~ee~
CRD to safely berth vessels during loading/unloading operations. Maintenance
dredging has been conducted three times since 1973. Dredging has also been
conducted twice to remove contaminated sediments from pencil pitch spills, as
described in Section 2.5. An area in front of Berth 4t I was overdredged to
eJevation -49 feet CRD during the 1994 cleanup operations associated with the
remediation of the pencil pitch spill Based on projected future berthing
requirements and sedimentation rates, the Port does not plan to conduct
maintenance dredging at Slip 3 in the near future (Ogden Beeman and HaRman
Associates, 1996).

Potential Contaminant Sources

Identified local potential contaminants include the following:

¯ Pencil pitch;

¯ Diesel; and

¯ Metals,

These potential contaminants may have entered the study area by one or more
of several modes (sources), including:

Pencil pitch handling procedures and spills that have occurred at Berth
411.

Historical petroleum leaks and seeps from the former Union Pacific
pipeline which passes near Berth 412 (Hart Crowser, 1999). An oil seep
into the river at the head of Slip 3 (near Berth 412) originates from the

Hart Crowser
J-5624-I

Page 12

KMB00006946



!
!
I
!
!1
!
!
i
!
!
!
!
!
!1
!
!
!
l
!

3.0

3.1

Ha~t Crowser
j-5624-10

pipeline (the seep is currently being addressed by an interim remedial
action).

Metals that may have entered the sediments due to bulk handling
practices white ships were being loaded or unloaded.

Storm water runoff from bulk handling areas.

Storm drains that discharge into the project area.

Sediment/contaminants originating from upstream sources that deposit
in Slip 3.

Once the contaminants reach the sediments, the contaminants can be dispersed
throughout the study area primarily by propwash from ship movements and
river currents.

REMEDIAL INVESTIGATION

Surface sediment, subsurface sediment, and surface water sampling were
conducted as part ot: this R] and are described in detail in the following sections
of this report. An overall objective of this RI was to collect data of a quality
consistent with DEQ guidance for evaluating risk and appropriate remedial
alternatives for this site. Surface sediment sampling and analyses
(0 to 10 cm) were conducted to delineate the horizontal extent of chemical
concentrations in the biological]y active zone. Subsurface sediment sampling
and analysis were conducted to assess the vertical extent of sediments that
exceed sediment quality criteria. Sediment bioassays were conducted on a
subset of the total collected samples to assess site-specific bioavai[ability and
toxicity of surface sediments with varying degrees of contamination in the
project areas, Surface water sampling and analysis were conducted to assess
whether COPCs were present in surface waters of Slip 3 at concentrations
exceeding DEQ AWQC risk-based SLs.

The chemical analyses conducted for this RI were limited to the COPCs
identified in the RI/FS Work Plan for T-4 S]ip 3 Sediments (Hart Crowser, t 998a).
Limited analysis for pesticides was also conducted on a subset of surface
sediment s, amples as detailed below.

Surface Sediment Sampling

Surface sediment samples (0 to 10 centimeters) were collected at 44 locations,
including nine surface samples collocated with subsurface sediment sampling
~ocations (Figure 5). Table 1 presents the sediment sample identification,
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chemica~ analysis conducted, and location of sediment samples. The surface
sediment samples were analyzed for PAHs, VOCs, pencil pitch, diese[~ and
standard physical parameters, including grain size and total organic carbon.
Additionally, 23 of the surface samples were submitted for metals analyses
{Table t and Figure 6), and five of the surface samples (HC-S-16, HC-S-28,
HC-S-36, HC-S-39, and HC~S-43) were submitted for pesticide analysis. Fifteen
of these samples, plus two reference site samples, were also submitted for
bioassay analyses, as described in Section 3.5. Surface sediment sampling was
conducted in general accordance with the approved project Sampling and
Analysis Plan {SAP). Refer to Appendix A and the RI/FS Work Plan (Hart
Crowser, t 998a) for detailed descriptions of sampling methods, sample
handling, decontamination, and custody protocols. Any modifications in the
SAP are presented in Appendix A of this report.

A summary of surface sediment sample locations, sampling dates, and mudline
elevations is presented in Table 2~ The results of the surface sediment chemical
analyses are presented in Appendix C and are summarized in Table 3.
Section 4.0 discusses the results of the chemical analyses of surface sediments.

The overall data quality objectives for collection and chemical testing of surface
sediment samples were met, as set forth in the Quality Assurance Proiect Plan
(QAPP) of the Slip 3 RI/FS Work Plan, and the data for this project are
acceptabte for use as qualified. The Data Quality Review is presented in
Appendix E, and the laboratory certificates of analysis from Columbia Analytical
Services Laboratory are provided in Appendix G of Volume I1.

Subsurface Sediment Core Sampling

Subsurface sediment samples were collected at nine locations as shown on
Figure 5. Table 1 presents the sediment sample identification, chemical analysis
conducted, and location of sediment samples. The subsurface sediment
samples were analyzed for PAHs, VOCs, priority pollutant metals, and total
organic carbon. Subsurface sediment sampJing was conducted in general
accordance with the approved project SAP. Refer to Appendix A and the Rt/FS
Work Plan (Hart Crowser, 1998a) for detailed descriptions of sampling methods,
sample handling, decontamination, and custody protocols. Any modifications in
the SAP are presented in Appendix A.

To obtain subsurface samples, sediment cores were collected using a vibracore
with a 4-inch-diameter aluminum core tube deployed from the research vessel

R/V NancyAnne. Core positioning coordinates and mud[ine elevations are
summarized in Table 2. Figure 7 displays the locations of the cross sections. A
key to sediment log descriptions is presented on Figure [3-1. Percent recoveries,
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core logs, and geologic descriptions are compiled in Appendix B and are
summarized in generalized cross sections presented on Figures 8 and 9. As
shown on the subsurface cross sections, in Slip 3, the sediment stratigraphy
indicates there are two distinct horizons present. The upper horizon, consisting
of clayey to sandy silt (Table 4) represents recently deposited fine-grained
sediments. Based o~1 the core logging, the upper horizon appears to vary
depending on the location within the Slip. The depth of this horizon has been
affected by historical removal, dredging activities and physical disturbances
within the Slip (e.g., propwash). In general, the lower sediment horizon {4 feet
beJow mudline) consists of medium to fine sand and represents the native
sediments that have not been impacted by dredging activities.

In accordance with the SAP, core samples were divided into three sections; top
and bottom: top sediments represented sediments from 0 to ~2 feet (labeled
VGXX~S!); bottom samples consisted of sediments from ~2 to ~4 feet in depth
(labeled VC-XX-S2). A deeper layer, representing the -4 to -6 feet sediment
column, was also sampled. These deeper sediment sections were archived for
potentia[ future chemical analyses. The results of the subsurface sediment
chemical analyses are presented in Appendix C and summarized in Table 5~
Section 4~0 discusses the results of the chemical analyses of the subsurface
sediments.

The overall data qualify objectives for collection and chemical testing of
subsurface sediment samples were met, as set forth in the QAPP~ Therefore, the
data for this project are acceptable for use as qualified. The Data Quality
Review are presented in Appendix E, and the laboratory certificates o~ anaJysis
from Columbia Analytical Laboratories are provided in Appendix G of Volume 1[.

3.3 Surface Water Sampling

Hart Cmws~r
J-S624-10

Water samples were collected from three locations to assess the contributions
of various sources (both aquatic and upland) to the water quality in the Slip
(Figure 5). Water samples were collected using a 2-1iter Van Dorn Bottle
deployed from the research vessel R/~//VancyAnne on October 15, 1998.
Samples were collected in accordance with the procedures outlined in the
Response to DEQ’s Comments on the RI Work Plan (Hart Crowser, 1998b).

Water samples were collected midway between the water surface and sediment
surface [middle water column (M)] and I meter above the sediment surface
[bottom water column (B)] at each of the three water sampling locations;
HC-WS-0], HC-WS-02, and HOWS-03. Water samples were analyzed for: total
suspended solids (TSS); benzene, toluene, ethylbenzene, and total xylenes
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(BTEX); PAHs; and total and dissoived priority poIlutant metals (Table 6). Surface
water chemical analyses are presented in Table 7.

The overall data quality objectives for collection and chemical testing of surface
water samples were met, as set forth in the QAPP, and the data for this project
are acceptable for use as qualified. The Data Quality Review is presented in
Appendix E, and the laboratory certificates of analysis from Columbia Analytica!
Laboratories are provided in Appendix G in Volume

Summary of Sediment Chemistry Methods

As set forth in the approved RI Work P~an, sediment samples were analyzed for
the following:

Pencil Pitch (NWTPH-Dx, EPA Method 3550B);

Diesel (NWTPH-Dx, EPA Method 3550B);

Total Metals (6000/7000 Series);

-Iotat Organic Carbon (EPA Method 9060);

Semivolatile Organics (EPA Method 8270/GC-SIM);

Volatile Organics (EPA Method 8260);

Pesticides (EPA Method 808t); and

Grain Size (PSEP).

During a review of the pencil pitch, diese[, and PAH results, it was deemed
necessary to perform PAH differentiation analysis that expanded on the
NWTPH-Dx and EPA 8270 methods. The differentiation study was conducted
because N’vM1-PH-Dx is a hydrocarbon screening method that measures total
PAH concentrations in sediments for carbon ranges C10 to C40. This method
provides a general understanding of the types of hydrocarbons present in the
sediment, but also tends to overestimate the concentration of each compound
(e.g., gasoline, lube oil, pencil pitch, and diesel) because the individual carbon
ranges tend to overlap. Conversely, GC/MS SIM provides detailed analysis and
concentrations of the individual HPAH and LPAH analytes present in each
hydrocarbon product. Therefore, a differentiation study was necessary to further
distinguish sediment pencil pitch and diesel concentrations and determine
relative percentages of each compound.

Differentiation of pencil pitch versus diesel was performed using a series of
ana[yses that included initial screening by GC/FID and subsequent confirmation
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analyses on a selected subset of samples. Differentiation analyses included
aliphatic and aromatic separation using silica gel, GC/FID analysis for alkane
hydrocarbons, GC/FID analysis for pencil pitch, and GC/MS SIM analysis for
PAHs. The data were evaluated against site specific pencil pitch and diesel
standards to fingerprint the hydrocarbon content of each constituent in the
sediment. Relative percentages of each constituent were calculated from the
results of the differentiation study (Table 8). The study was successful in
differentiating between diesel and pencil pitch contamination at the site. These
results are discussed in Sections 4.4. For further discussion of the study and
complete differentiation study report, see Appendix ] presented in Volume IIL

The PAH differentiation study indicated that the HPAH and LPAH
concentrations detected in sediments are a combination of pencil pitch and
diesel constituents. Total PAHs constitute approximately 10% of pencil pitch by
weight. By comparison, total PAHs constitute only about 0.05% ofT-4 diesel
Of the PAHs, LPAHs constitute less than I% of pencil pitch, and HPAHs
constitute almost 9% of pencil pitch. Conversely, for T-4 diesel, LPAHs are the
dominant class of total PAHs, yet represent only 0.04% of the product by
weight. The study indicated that small amounts of pencil pitch will contribute a
PAH signature that will become the dominant fingerprinting characteristic of the
PAH chromatogram. The study determined diesel contributions by the aromatic
and aliphatic concentrations of the hydrocarbon extract (Appendix I).

As a result of the high percentage of pencil pitch in the sediments, a very small
amount of pencil pitch in a sediment sample will create a fingerprint dominated
by PAHs. The methylene chloride extraction of pencil pitch from sediment is an
effective analytical tool for measuring total PAHs in the sample, but it vastly
overstates the potential bioavailability of these PAHs because they are bound up
in the insoluble, solid pencil pitch in the environment.

Bioassay Testing Program

To assess site-specific bioavailability and toxicity of sediments in the project
areas, confirmatory sediment toxicity testing was conducted on 16 surface
sediment samples collected at the site (Figure I0). Confirmatory bioassay
testing was conducted to fulfill two objectives:

Define the areas of the site that exhibit significant adverse ecological
effects and require an evaluation of remedial options; and

Determine the applicability of using the LCRMA SLs and MLs by testing
a suite of sediment samples containing low to moderate concentrations
of COPCs.
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Bioassay testing of surface sediments was conducted in two phases to meet
these two objectives.

Phase 1. Eight samples [HC-$-26, HC-S-28, HC-S-35, 1--IC~S-36, 1-tC-S-39, HC-5-42,
Reference B (Ref-B), and Reference C (Ref-C)] were selected for Phase t
bioassay testing based on historical analytical results (Hart Crowser, 1998b).
These sample locations represented areas that have been minimally or
moderately impacted by site-related activities or areas for which historical
sediment quality data do not exist. The rationale for selection of these samples
is that these data can be used to correlate bioassay responses associated with
low to moderate concentrations of petroleum and inorganic constituents. These
samples were also selected to be spatially distributed to maximize their use in
identifying areas to be included or excluded from any evaluation of remedial
alternatives. A secondary objective for selecting samples with low to moderate
concentrations of chemical constituents was to assess the applicability of using
the LCRMA SLs and MLs.

Phase 2. Twelve samples were selected for Phase 2 bioassay testing based on
the sediment chemistry results from the project area. Phase 2 bioassay testing
was conducted to further define the areas that exhibit significant adverse
ecological effects and require eva]uation of remedial options. These samples
(HC-S-01, HC-So04, HC-S.-05, HC-S-07, HC-5-1 l, HC~S-16, IIC~S-19, HC-S-22,
HC-S-24, HC-S-30) were selected to represent areas of the site that exhibited
elevated COPCs and were also spatially distributed within the project area. The
results were compared against samples Ref-B and Ref-C. Distributing the
sediment bioassay testing locations sought to maximize their use in defining
areas, which may require the evaluation of remedial alternatives.

The following three sediment toxicity tests were used in this study:

Acute IO-Day Amphipod Survival Test (Alya/el/a azteca);

Acute I 0-Day Midge Survival Test (Chironomus tentans); and

Chronic I 0-Day Midge Growth Test (Chironomu~ tentans).

These freshwater sediment toxicity tests were conducted in accordance with
available standard protocols (EPA, 1994; ASTM, 1995). Sediment toxicity test
results are interpreted against the decision criteria provided in the LCRMA
{Corps eta/., 1998). Decision criteria are discussed in detail in the RIiFS Work
Plan (Hart Crowser, 1998a).
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The three sediment toxicity tests used in this study incorporated standard quality
assurance/quality check (QA/QC) procedures to ensure the test results are
valid. Standard QA/QC procedures include the use of a negative control, a
positive control, reference sediment samples, and measurements of water
quality during testing. A data quality review was conducted to ensure the results
of the sediment bioassays were of sufficient quality for use in dredged materiat
disposal evaluations; the review is included in Appendix F of this report. The
sediment bioassay report (including raw data) is presented in Appendix H of
Volume

SEDIMENT CHEMICAL DETERMINATIONS

This section discusses chemical testing results for surface and subsurface
sediment samples and for surface water samples collected as part of the RL
Fifty-three sediment samples and six surface water samples were collected
during the RI effort at locations depicted on Figure 5. Samples were obtained
using standard field procedures outlined in Appendix A. Validated chemical
analytical results for these samples are presented in Appendix C. A brief review
of laboratory data quality, a comparison of sample results to the LCRMA
screening levels, and descriptions of the spatial distributions of key site
contaminants are discussed below.

Sediment Sampling Objectives

As stated in Section !.1, the primary objective of the RI sediment sampling and
chemical analysis was to characterize the vertical and horizontal extent of
sediment contamination.

Together with the results of confirmatory biological testing discussed in Section
5.0 and the ~imited human health and ecological risk assessments presented in
Section 6.0, these chemical data help define the extent of COPCs in site
sediments. In addition, these data will enable an assessment of potential
remedial alternatives.

Summary of Sediment Data Quality

The overall data quality objectives for collection and chemical testing of
sediment samples were met, as set forth in the QAPP, and the data for this
project are acceptable for use as qualified. Summaries of validated chemical
analytical results, organized by samp]e type for surface and subsurface sediment
samples, are presented in Tables 3 and 5, respectively.
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Identification of Key Constituents of Potential Concern

This section presents comparisons of chemical concentrations detected in T-4
site sediments with the LCRMA chemical criteria (SLs and MLs). These
screening levels were developed to characterize dredged material for the
suitability for open-water disposal. The more conservative SL values provide a
regulatory benchmark by identifying surface sediments that are not predicted to
result in unacceptable adverse effects on bio[ogical resources. The higher ML
values identify sediments which are likely to cause adverse effects on biological
resources.

Site sediments were compared to the LCRMA chemical criteria to. assess the
relative magnitude of chemical concentrations and to screen the sediment
concentrations against available risk based sediment quality criteria, it is
important to note that the LCRMA screening criteria have no regulatory
authority for the purposes of this RI. The assessment of sediment quality at the
site was based on chemical analysis of 44 surface sediment samples and nine
subsurface sediment samples collected from the study area. Sampling locations
are shown on Figure 5.

4.3.1 Surface Sediment Exceedences of LCRMA Criteria

As set forth in LCRMA and in the approved project plans, the surface sediment
sampling interval was selected to represent the biologically active zone defined
for this R1 as the 0 to 10 cm depth interval. Tables listing the complete chemical
data collected within this surface sediment layer are provided in Appendix C.
Individual exceedences of SL and ML vaiues are highlighted in the tables with
clashed or solid outlines, respectively.

To aid data interpretation, a summary of the surface sediment chemical data,
including detection frequencies, concentration ranges, maximum concentration
location, and exceedence statistics relative to both the SL and ML values
(frequency of exceedence and maximum enrichment ratio) for each constituent
is presented in Table 3. The enrichment ratio (E-ratio) was defined as the ratio of
a sample concentration to either the SL or ML value. Table 9 presents the
individua~ chemical constituents from each sample location with an enrichment
ratio greater than 1.0. No duplicate samples were included in the summary
table.

Of the more than 80 chemicals analyzed, 20 were detected in surface sediments
at concentrations exceed!ng SL va[ues, in order of descending frequency of
exceedence relative to SL values, the following analytes were enriched in
surface sediments within the study area:
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tndeno(1,2,3-cd)pyrene (93% exceeding Sl.);

Fluoranthene (83% exceedi~lg SL);

Benzo(g,h,i)perylene (79% exceeding $1..);

Chrysene and Pyrene (76% exceeding SL};

Benzo(a)pyrene {74% exceeding 5L);

Benzo(a)anthracene (7! % exceedit~g SL);

Phenanthrene (64% exceeding SL);

Dibenz(a,h)anthracene (57% exceeding

Total Benzofluoranthenes {52% exceeding SL);

Acenapthene and Anthracene (36% exceeding SL);

Zinc (25% exceeding SL);

Fluorene (24% exceeding SL);

Lead (13% exceeding SL);

Cadmium (6% exceeding SL);

Dibenzof’uran (5% exceeding SL); and

Acenapthylene, 2,4-Dimethy]phenol, and Naphthalene (2% exceeding

Based on the ML exceedence statistics in Table 3, the following chemica]s, in
order of descending frequency, were selected as key COPCs in surface
sediments at the site:

Benzo(a)pyrene and Indeno(1,2,3<:d)pyrene (64% exceeding ML);

I~enzo{g,h,i)perylene (57% exceeding ML);

t~enzo(a)anth~acene (50% exceeding ML);

Pyrene and total benzofluoranthenes (36% exceeding ML);

Dibenz{a,h)anthracene (17% exceeding ML);

Chrysene and fluoranthene {14% exceeding ML);

Phenanthrene (10% exceeding ML);

I
I

Hart Crowser
J-5624-10
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Acenapthene (7% exceeding ML); and

Acenapthylene and fluorene (2% exceeding ML).

4.3.2 Subsurface Sediment Exceedences of LCRMA Criteria

Summaries of subsurface sediment chemical results are presented in Table 5.
Listings of complete subsurface sample results that exceeded the SL and ML
values are presented in Appendix C. Table t 0 presents the individual chemical
concentrations from each subsurface sampte location with an enrichment ratio
greater than 1.0.

The following ana[ytes, in order of descending frequency, were enriched in
subsurface sediments at concentrations above the LCRMA chemical criteria for
SL values:

lndeno(1,2,3-cd)pyrene (67% exceeding SL);

Benzo(a}anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene,
total benzofluoranthenes, and fluoranthene (56% exceeding SL);

Pyrene and phenanthrene (44% exceeding SL); and

Zinc and lead (29% exceeding SL).

Based on the ML exceedence statistics (Table 5} and the LCRMA chemical
criteria, the following chemicals, in order of descending frequency, were
selected as key COPCS in subsurface sediments of the study area:

[ndeno(1,2,3-cd)pyrene, benzo(~h,i)perylene, and benzo(a)pyrene (44%
exceeding ML);

Benzo(a)anthracene and total benzotluoranthenes (33% exceeding ML);
and

Pyrene (22% exceeding ML).

4.3.3 Identification of Key Constituents of Potential Concern

Based on the above discussion and historical information regarding sources of
contamination in this site, the following compounds were selected as key
COPCs for further evaluation in this Rh

¯ Pencil pitch;

¯ Diesel;

Page 22

KMB00006956



I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I

4.4

LPAH (Sum of acenapthene, acenaphthylene, anthracene, flourene,
naptha[ene, and phenanthrene);

HPAH (Sum of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)f[ouranthene, benzo(g,h,])perylene, benzo(k)flouranthene,
chrysene, dibenz(a,h)anthrecene, flouranthene, indeno(1,2,3-cd)pyrene,
and pyrene);

Zinc;

Lead; and

Cadmium.

Spatial Distribution of Constituents of Potential Concern

The areal distributions of the surface sediment COPCs are presented on Figures
11 through t 6. The surface sediment concentration contours presente~l in these
figures were created using a surface mapping software (Surfer~ Version 6.02) by
Golden Software, Inc. This program uses a statistical technique called Kriging to
generate concentration contours. Kriging provides a mean of interpolating
values for points not physically sampled using knowledge about the underlying
spatial relationships in the data set. Only the data collected from the surface
sediment sampling program (0 to 10 cm in depth) were used to generate the
concentration contours presented in these figures. The following presents a
summary of these distributions by chemical groups.

Sediment subsurface concentrations were determined at nine sampling
locations. Subsurface samples were divided into two sections, surface and
bottom: surface sediments represented sediments from 0 to -2 feet (labeled
VOXX-S1); bottom samples consisted of sediments from -2 to -4 feet in depth
(labeled VC-XX-S2). Subsurface analytical results are summarized in Table 5.
Table i 0 provides the locations and chemical anatytes exceeding the LCRMA
screening criteriom Fable 1 t presents analytical results as they are vertically
distributed throughout collocated surface and subsurface core locations. Figures
t 7 through 25 represent the vertical distribution of selected analytes at
collocated sur&ce and subsurface locations.

4.4.1 Pencil Pitch

Surface Results. To assess the overall distribution of pencil pitch in the study
area, sediment pencil pitch concentrations were determined for the 44 surface
sampling locations (Table 12). These data indicate pencil pitch is dispersed
throughout the study area, as pencil pitch was detected in all 44 surface
sediment samples. No risk-based criteria are available for pencil pitch pertafning
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to SLs and MLs. As shown on Figure 1 t, concentrations of pencil pitch were
highest along Berth 411 at HC-S-01 and HC-S-19. Pencil pitch was also detected
near Berth 4t 2 (HC-S-24), in Wheeler Bay, and in the three samples collected
along Pier 5. The highest pencil pitch concentration {8,650 mg/kg) was
recorded at HC-S-19.

Subsurface Results. Pencil pitch is dispersed throughout subsurface sediments
in the study area, as it was detected in 16 of 18 subsurface sediment samples.
Sample ~ocations HC-VC-13, HC-VC-38, HC-VC-22, HC-VC-32, and HC-VC-39
showed pencil pitch concentrations decreasing with core depth (Figures 19, 20,
21, 23, and 24). Bottom (-2 to -4 ft section) pencil pitch concentrations were
higher at HC-VOI 1-$2 and HC-VG42-52 than at their corresponding top
samples (Figures 18 and 25). The elevated subsurface pencil pitch
concentrations at HC-VC-11-$2 may be explained by the residual pencil pitch
concentrations remaining after the t995 remedial dredging. The explanation of
elevated subsurface pencil pitch concentrations at HC-VC-42-S2 is uncertain due
to lack of bathymetric information in Wheeler Bay; however, it could be due to
historic discharge from the storm drain located near the location.

4.4.2 Diesel

Surface l~esults. Diesel was detected in 10 of the 44 surface sediment samples.
No criteria are available for diesel pertaining to SLs and MLs. As shown on
Figure 12, concentrations of diesel were ~qighest at samples HC-S-01, HC-S-25,
and HC-S-34. Diesel was detected at lower concentrations in the head of the
Slip near HC-S-04, HC-S~05, HC-S-06, and HC-S-07 and in the middle of the Slip
HC-S-16, HC-S-33, and HC-S-36. The elevated diesel concentrations correlate
with kno~vn diesel pipelines and seeps (Figure 3). Based on historical
bathymetry data, HC-S-01 also appears to be a depositional area of the snip.
Diesel was not detected in surface sediments in Wheeler Bay, the areas along
Berth 410 and 411, or Pier 5.

Subsurface Results. Diesel was not analyzed at the majority of subsurface
locations. Where diesel was analyzed, it was below analytical detection limits
(Table 12).

4.4.3 LPAHs

Surface Results. Total LPAHs exceeded the SL of 5,200 ~g/kg in 19 of 42
surface sediment samples; six of these samples also exceeded the ML of 29,000
!~gikg. As shown on Figure 13, concentrations of total LPAHs were highest near
the head of the Slip. Total LPAHs exceeded the ML at HC-S-38 along Pier 5, and
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SLs were exceeded at F!C~S~41 and HC-S-42 in Wheeler Bay. SL exceedence
was present throughout the inner portions of Slip 3.

Subsurface Results. Bottom (-2 to -4 ff section) LPAH concentrations were
higher at HC-VC-7-S2, HC-VC-11-$2, and HC-VC-42-S2 than at their
corresponding top samples (Figures 17, 18, and 25). Top (0 to -2 ft sections)
LPAH concentrations were higher at HC-VGt 3-$1, HC-VC-t 8-$1, HC-VC-22-S1,
HOVC-32-SI, and HC-VC-39-SI than at their corresponding bottom samples
(Figures 23 and 24). As explained in Section 3.4 and Section 4.4.2, the LPAH
concentrations are likely a result of pencil pitch.

4.4.4 HPAHs

Surface Results. Total HPAHs were elevated throughout the study area and
exceeded the SL of 12,000 I~g/kg in 33 of 42 surface sediment samples; 21 of
these samples also exceeded ML of 69,000 ~g/kg~ As shown on Figure I4,
concentrations of total HPAHs exceeded the SL throughout most of Slip 3,
Wheeler Bay, and Pier 5. The highest HPAH concentrations were located along
Berth 4~ ~. Total HPAHs exceeded the ML near the head of the Slip, at Pier 5,
and in Wheeler Bay. Surface samples HC-S-13, HC-S-22, and HC-S-32 exceeded
the SL for HPAHs as well as recording much higher concentrations than their
corresponding subsurface samples (Table 1 1 ).

Subsurface Results. Bottom (-2 to -4 ff section) HPAH concentrations were
higher at HC-VC-11-$2 and HC-VCo42-S2 than at their corresponding top
samples (Figures 18 and 25). Top (0 to -2 ft sections) HPAH concentrations
were higher at HC-VC-7-S1, HOVO13~S~, HC-VC-22-S1, HC-VC-32-S1, and
HOVC-39-S1 than at their corresponding bottom samples (Figures 1 7, 19, 21,
23, and 24). As explained in Section 3.4, the HPAH concentrations are likely
result of pencil pitch.

4.4.5 Metals

Zinc. Zinc exceeded the SL of 410 mgikg in 8 of 32 surface samples
(0 to ~ 0 cm). As shown on Figure 15, concentrations of zinc were highest along
Berth 4I 2 at HC-S-25 and HC-S-13. Concentrations of zinc above the SL were
also located along Berth 411 at HC-S-19.
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Bottom (-2 to -4 ff section!) zinc concentrations were higher at HC-VO7-S2,
t4C-VO1 I-$2, HC-VC-39-S2, and HOVO42-S2 than at their corresponding top
samples (Figures t 7, 18, 24, and 25). Top (0 to -2 ff sections) zinc
concentrations were higher at HOVO13-$1, HC~VO22oSt, and HGVC~27~S1
than at their corresponding bottom samples (Figures 19, 21, and 22).

Lead. Lead exceeded the SL of 450 mgikg in 4 ot: 32 surface samples.
As shown on Figure 16, concentrations of lead were highest along Berth 41
Concentrations of lead above the SL were also located along Berth 412 at
HC-S-25. The ML for lead was not exceeded in any surface or subsurface
sediment samples.

Bottom (-2 to -4 ft section) lead concentrations were higher at HC-VC-7-S2,
HC-VC-11-52, HC-VC-27-S2, and HC-VO42-S2 than at their corresponding top
samples (Figures 17, !8, 22, and 25). The lead concentration at sample location
HC-VC-39-S2 was higher than its correspor~ding top (0 to -2 ft section) sample,
but not at its corresponding surface (0 to 10 cm) sample (Figure 24). Top
(0 to -2 ft sections) lead concentrations were higher at HC-VO13-S1 and
HC-VO22-St than at their corresponding bottom samples (Figures 19 and 2t).

Cadmium. Cadmium exceeded the SL of 5.t ms/ks in 2 of 32 surface samples.
The ML for cadmium was not exceeded in any surface sediment samples.
Concentrations exceeded SL values at HC-S-19 and HC-S~25. HC-S-19 is located
by Berth 4t i (see Figure 5), which has been historically used as an inloading
area of ores, clay, talc, and coal tar pitch. HC-S-25 is located by Berth 412,
historically used for bull< loading and unloading of briquettes, coke, and sulfur.

Bottom (-2 to -4 ft section) cadmium concentrations were higher at
HC.VC-7-S2, HOVC-11-$2, and HC-VO42~S2 than at their corresponding surface
or top samples (Figures 17, 18, and 25). The SL or ML [~or cadmium was not
exceeded in any subsurface sediment sample.

4.4.6 DDT

]-he Portland Harbor Study indicated that eIevated concentrations of DDT were
found in sediments throughout the Portland Harbor area (Roy F. Weston Inc.,
1998). In addition, the Port found elevated concentrations of DDT in the
surface sediments of the Willamette River Navigation Channel and at other Port
facilities that have historically never handled DDT (Port of Portland, 1999). In
response to the results of these studies, five surface sediment samples (HC-S-16,
HC-S-28, HC-S-36, HC-S-39, and HC~S~43) were analyzed for total DDT
(summation of 4,4-DDD, 4,4-DDE, and 4,4-DDT). Sample locations were
chosen from the middle of Slip 3 out to the mouth and near Pier 5 and WheeLer
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Bay (Figure 5). Surface sediment DDT concentrations exceeded the LCRMA SL,
but were betow the ML at each of the five locations tested (Tables 3 and 9).
Because the Port never handled DDT at the T-4 study area, DDT found in the
surface sediments must be attributable to other upriver sources. Subsurface
samples were not tested for DDT.

4.4.7 Summa~ of Chemical Results

Pencil Pitch. Chemical results show that pencil pitch is present throughout the
study area. The highest pencil pitch concentrations were located near Berth 411
where pencil pitch was handled and where spills occurred. This area, along
Berth 4t t, is also suspected of having a high sediment depositional rate,
especially in the northeast corner of the Slip represented by HC-S-01. The
elevated concentrations of pencil pitch detected in Wheeler Bay appear to be
correlated with storm drain discharge as evidenced by pencil pitch
concentrations at HOS-4t and HC-S-42, ~vhich were located near the terminus
of the storm drain (Figures 3 and 11).

Diesel. The detected concentrations of diesel in sediments correlate with
known diesel handling areas at Berth 412 and with diesel pipeline leaks and
seeps in Slip 3 (Figures 3 and 12). Diesel concentrations were elevated near the
previously mentioned depositional area in the northeast corner of Slip 3
represented by sample HC-S-01.

HPAHs and LPAHs. Concentrations of total HPAHs and LPAH~s were detected
throughout the study area. For general comparison, the LCRMA SLs for HPAI4s
and LPAHs were exceeded at 32 and 19 of the sample locations, respectively.

Metals. Metals exceeding the LCRMA Sis were zinc, lead, and cadmium. The
exceedence of SLs were collocated for these three metals detected at sample
locations HC-S-19 and HC-S-25. Elevated subsurface concentrations of zinc and
lead are generally collocated with elevated concentrations of pencil pffch.

DDT. Sediment total DDT concentrations exceeded the LCRMA SL at each of
the five locations at which itwas tested. Because the Port has never handled
DDT at the T-4 study area, detected concentrations of DDT in the surface
sediments must be attributable to other upriver sources.

Chemical Analysis of Water

Water samples collected within Slip 3 (Figure 5) were compared to DEQ
AWQC. Metals, HPAHs, and phthalates were detected at the three sampling
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5.0

locations; however, no exceedences of AWQC were identified for any water
sample analyzed (Table 7).

Metals detected below the AWQC were identified as having higher
concentrations at HC-WS~01 and tended to decrease towards the mouth of
Slip 3. HPAHs were detected in HC-WS-01 samples only. Of the HPAHs
detected at HC-WS-01, samples collected in the middle of the water coiumn
were greater than the bottom samples. Low-level phthalate detections were
comparable at the three sampling locations.

BIOASSAY RESULTS

This section summarizes the investigation of biological effects using confirmatory
bioassay testing of sediments collected at the site and tested in accordance with
the SAP and QAPP (Hart Cro~vser, 1998a). The following three bioassays were
conducted on 16 test sediments and on bNo reference sediments collected
during this RI (Figure 10):

Acute I O-Day Amphipod Survival Test (Hyalella azteca);

Acute I 0-Day Midge Survival Test (Cl#ronomus tentan~ and

Chronic 10-Day Midge Growth Test (Chironomus tentans).

The sediment bioassay tests were conducted in t~vo phases, as discussed in
Section 3.5. The test sediment samples were collected by Hart Crowser on
October t 3 through 15, 1998, and were submitted for toxicity testing to
Northwestern Aquatic Sciences {bIAS) Laboratory in Newport, Oregon, on
October t 7, 1998. Reference sediments 13 (Ref-B) and C (Ref-C) were collected
by Hart Crowser on October 15, 1998, and were submitted for toxicity testing
to NAS Laboratory on October 17, 1998. Phase 1 of sediment bioassay testing
was initiated on October 20, 1998, and Phase 2 was initiated on December 8,
1998.

The reference sediment selected far comparison with each test sediment was
based on grain size characteristics of the sediment. The reference sediments are
uncontaminated material collected from the vicinity of the site and are used as a
point of comparison to identify potential contaminant effects of in the test
sediments. The reference sediments were collected from two areas located on
the Columbia River (Figure 26). These sediments were tested in both Phase ~
and Phase 2 rounds of bioassay testing. Reference sediments were submitted
for chemical analyses, the results of which are provided in Appendix C of this
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Hart Crowser
J-5624-1 {)

report. No compounds were detected in reference sediments at concentrations
exceeding their corresponding LCRMA SLs.

The Phase I and Phase 2 negative control sediments were collected on
October 19, 1998, and December 3, 1998, respectively, from an area adjacent
to the Highway 101 bridge at Beaver Creek approximately 8 miles south of
Newpor% Oregon. Negative control sediments are used to check laboratory
performance. Negative control sediments are clean sediments in which the test
organisms normally live. Separate negative control sediments were collected
prior to the initiation of each phase of bioassay testing.

Interpretative Criteria

The sediment bioassay results were interpreted in accordance with the LCRMA
guidance as presented in the DEQ-approved RI/FS Work Plan (Hart Crowser,
1998a). The response of bioassay organisms exposed to a test sediment is
compared to the response of these organisms in both control and reference
sediments. This comparison determines if the test sediment sample has passed
or failed the sediment bioassayso

Biological test interpretation relies on two levels of observed response in the test
organism. These are known as "one-hit" and "two-hit" criteria failures. The
bioassayospecific guidelines for each of these response categories are listed
below. In general, a one-hit failure is a marked response in any one biological
¯ test. A marked response in comparison to tile reference sediment in any one of
¯ the three sediment bioassays will result in the test sediment failing bioass~y
analyses. A two-hit failure exhibits a lower intensity response which must be
present in two or more biological tests for the test sediment to fail bioassay
analyses.

One-Hit Criteria

When any one of tile three biological tests shows a test sediment response
relative to the reference sediment that exceeds the bioassay-specific response
guidelines (presented below), and if that response is "statistically different" from
the referencet the test sediment is judged to have failed the bioassay. The
method for determining statistical significance is presented below.

In accordance with the LCRMA, the bioassay-specific response guidelines for
evaluating the "one hit criteria" are as follows:            ,
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Amphlpod Bioassay. Mean test mortality is greater than 15 percent over the
mean reference response and is statistically different from the reference
(alpha = 0.05); and

Midge Bioassay. Mean mortaliW in the test sediment is 20 percent over
reference and statistically different from reference (alpha = 0.05). For the
growth test, a mean biomass is achieved that is less than 60 percent of the
reference sediment response and statistically different from the reference
(alpha = 0.05).

Two-Hit Criteria

When any two of the three biological tests show test sediment responses that
are less than the bioassay specific guidelines noted above for a one hit failure,
but are significantly different statistically from the reference sediment, the test
sedimer~t is judged to have failed the bioassay.

5.2 Data Quality Review

Hart Crowser
J-5624~I0

A data quality review of the confirmatory sediment bioassays was conducted to
ensure the results of the sediment bioassays were of sufficient quality for use in
this RI. The bioassay data quality review is included as Appendix F of this report.
The sediment bioassay report from NAS is included as Appendix H in Volume II
of this report.

The following criteria were evaluated as part of this data quality review:

Holding times;

Bioassay performance in negative control and reference sediments;

Bioassay performance in positive control tests; and

Bioassay test conditions.

The grain size of the reference sediments collected for bioassay testing were
representative of very fine grained (<63urn) and coarse grained (>63urn)
material. Ref-B was characterized as 99.1% fines and Ref-C was characterized as
19.8% fines {Table 13). The test sediment grain size characteristics ranged from
23.1% to 92.9% fines. While it would have been preferable to include an
additional reference sediment with grain size characteristics between those of
Ref-B and Ref-C, the lack of established reference sediment collection areas in
the Lower Willamette River has limited the availability of appropriate reference
sediment. The reference sediments tested in both Phase I and Phase 2 of the
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sediment bioassay testing program all met required performance criteria and
were suitable for use in this RI.

The conclusion of the bioassay data quality review was that all bioassay data
were of acceptable quality and fully usable for the purposes of the RI
(Appendix F).

5.3 Interpretation of Bioassay Results

The results of the acute amphipod and acute and chronic midge bioassays are
presented in Tables "I 4 through 16. These tables list the sediment samples
tested in Phase 1 and Phase 2, the corresponding reference sediment samples
(based on similar grain size), the test endpoint, comparison with the one-hit and
two-hit interpretative criteria, and the overall results of whether the test sediment
passed or failed the biological effects interpretive criteria. The comparative grain
size data and the reference sediments that were compared against test
sediments are provided in Table 13.

Selection of appropriate reference sediments l’or comparison with test sediments
was based on the percent fines fraction. Percent fines are defined as the
percentage of sifts and clays in the sediment. The percent fines for Re~-B and
Ref-C were 99.1 and 19.8 percent, respectively. The median value of the
percent fines between reference sediments was used to determine the
appropriate location for statistical comparison.

Test sediments with % fines < 59.5% were compared to RegC; and

Test sediments with % fines > 59.5% were compared to Ref-B.

The percent fines for test sediments ranged from 23.1 to 92.9 percent. Five test
sediments contained percent fines less than 59.5 percent and were compared to
Ref-C. Eleven test sediments contained percent fines greater than 59.5 percent
and were compared to Ref-B.

The analytical chemistry results for the sediment samples included in both the
Phase 1 and Phase 2 rounds of bioassay testing are presented in Table 17.

5.&1 Amphipod Bioassay Results

The mean percent mortality in the test sediments for the 10-day amphipod
bioassay (H. azteca) ranged l’rom 3.8 to 16.3 percent in the Phase 1 bioassays
(Table t4). In Phase 1, sediments passed the one-hit criteria, but two of six
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samples (HOS-26 and HGS=28) were found to have statistically greater mortality
than the corresponding reference sediment (two-hit criteria).

In the Phase 2 bioassays, the mean percent mortality in test sediments ranged
from 12.5 to 37.5 percent (Table 14). ~hree of the ten samples (HC-S-01,
HC-S-04, and HC-S-22) failed the one-hit criteria, and five of the ten samples
(HC-S-0t, HC-S-04, I IC-S-05, ~105-~ 6, and f 1C-S-22) were determined to have
statistically greater mortality than the corresponding reference sediment (two-hit
criteria).

5.3.2 Midqe Survival BioassaV Results

The mean percent mortality in the test sediments for the I 0-day acute midge
bioassay (C. tentans) ranged from 26.3 to 41.3 percent in the Phase I bioassays
(Table 15). in Phase i, sediments passed the one-hit criteria, but one of the six
samples (HC-S-39) was determined to have statistically greater mortality than the
corresponding reference sediment (two-hit criteria).

In the Phase 2 bioassays, the mean percent mortality in test sediments ranged
from 8.6 to 47.5 percent (Table 15). Two of the ten samples (HC-S-01 and
HC-5-22) failed the one-hit criteria, and four of the ten samples (HC-S-01,
HC-S-04, HC-S-05, and HC-S-22) were determined to have statistically greater
mortality than the corresponding reference sediment (two-hit criteria).

5.3.3 Mid.qe Growth Bioassay Results

The mean test individual biomass for the 1e-day chronic midge bioassay
(~. tentans) ranged from 1.32 to 2.01 mg in the Phase 1 bioassays. In Phase
sediments passed both the one-hit criteria and two-hit criteria (Table 16). The
mean test individual biomass ranged from O.’l 9 to 1.09 mg in the Phase 2
bioassays (Table 16).

In Phase 2, four of the ten samples (HC-S-01, HC-S-04, HC-S-05, and HC-S-07)
i’aiied the one-hit criteria, and eight of the ten samples (HC-S-0t, HC-S-04, HC-S-

05,    HC-S-07, HC-S-11, HC-S-16, HC-S-24, and HC-S-30) were determined to
have statistically less biomass than the corresponding reference sediment (two-
hit criteria).

5.3.4 Summary of Bioassay Results.

The biological effects interpretive criteria used in this RI are based on an analysis
of bioassay results. This analysis segregates responses that are markediy
different from reference responses (one-hit criteria) and responses that are less
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than the one-hit criteria but nonetheless statistically different from reference
sediment response (two=hit criteria). As described previously, any one-hit failure
in any of the bioassays will result in the interpretation that the test sediment has
failed the biological effects criteria. In the absence of a one-hit failure, two of
the three bioassays tests must fail the two-hit criteria, before a test sediment will
be determined to have failed the biological effects criteria. The results of both
phases of bioassay testing are presented on Figure 27 of this report.

In the Phase 1 bioassay testing, all of the test sediments were determined to
have passed the biological effects criteria. An analysis of the concentrations of
constituents detected in these samples revealed that low to moderate
concentrations, in many cases above the LCRMA SLs, did not result in
unacceptable ecological impacts (Le., did not fail biological interpretive criteria)
to benthic organisms at this site.

In the Phase 2 bioassay testing, six of the ten samples (HOS-01, I.iOS-04,
HC-S-05, HC-S-07, HC-S-16, and HC-S-22) were determined to have failed the
biological effects criteria. Of the six test sediments determined to have failed
biological criteria, five samples (HC-S-01, HOS-04, HC-S-05, HC-S-07, and
HC-S-22) exhibited a marked response in one or more bioassay tests (one-hit
failure), and one sample (HC-S-I 6) was determined to have failed biological
criteria based on two tests exhibiting statistically different responses from the
corresponding reference sediment (two-hit failure).

The spatial distribution of the sediment samples passing or l~ailing biological
interpretative criteria are presented on Figure 27. Additionally, the sediment
bioassay results are presented along with the concentration contours of the key
COPCs on Figures 11 through 16. Figure 11 presents the concentration
contours for pencil pitch, Figure 12 presents the concentration contours for
diesel, Figure 13 presents the concentration contours for LPAHs, Figure ~ 4
presents the concentration contours for HPAHs, Figure 15 presents the
concentration contours for zinc, and Figure 16 presents the contours for lead
concentrations. For those constituents with corresponding LCRMA SLs and
MLs, contours representing these concentrations are also presented in these
figures.

In general, the samples that failed biological criteria are clustered in the eastern
half of Slip 3, which is associated with higher concentrations of COPCs.
However, some samples containing elevated concentrations of COPCs (i.e.,
FIC-S-I 9 and HC-S-24) passed biological criteria. The sediment samples passing
biological criteria are generally clustered in western areas of the Slip that exhibit
low to moderate concentrations of COPCs. These results suggest that sediment
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toxicity at this Slip is associated with elevated concentrations of COPCs rather
than non-contaminant-related factors (e.g., grain size, total organic carbon).

5.3.5 Evaluation of Sediment Diesel and Pencil Pitch Concentrations

An evaluation of the relationship of concentrations of diesel and pencil pitch
(the two main sources of petroleum related constituents to the Slip) to sediment
bioassay results was conducted. The analytical results for sediment diesel
concentrations in the bioassay samples (Table t 7) reveals that five out of six
samples that contained diesel concentrations greater than 100 mgikg failed
bioassay analysis. In contrast, all of the samples that passed bioassay testing had
diesel concentrations less than 100 mg/kg or were not detected at the sample
quantitation limit.

The relationship between sediment pencil pitch concentrations and bioassay
results were much more inconsistent (Figure 1 I). Some of the samples that
failed bioassay analyses contained elevated levels of pencil pitch (HC-S-01 at
7,730 mgikg and HOS-04 at 1,350 m~/kg), but others contained much lower
pencil pitch concentrations (HC-S-22 at 449 mg/kg). Conversely, some of the
samples that passed sediment bioassays contained very high concentrations of
pencil pitch (HC-S-19 at 8,650 mg/kg and HC-S-24 at 4,320 mg/kg).

This discrepancy in relating detected concentrations of diesel and pencil pitch to
bioassay results can be explained by the nature of these two petroleum
mixtures. Diesel is a liquid mixture of as many as 500 individual compounds
within the general carbon range of C10 to C20 and is primarily composed of
aliphatics. The petroleum hydrocarbons that make up diesel are, in general,
more mobile, water soluble, and bioavailable than the longer chained petroleum
hydrocarbons that make up pencil pitch (API, 1996}. Pencil pitch is a complex
mixture of petroleum constituents within the carbon range of C12 and C36 that
exists either as small or large solid particles scattered in the sediment. It has
been reported in the literature that petroleum constituents present in sediment
as pitch or coal particles can result in elevated detected concentrations of
petroleum constituents (such as PAHs), but that bioavailability of this material is
very limited (Paine et aL, 1996). Bioavailability of pencil pitch is limited due to
low water solubility (Appendix I). Therefore, while high pencil pitch and PAH
concentrations may be present in sediment, these concentrations may not be
associated with adverse effects to the environment.

This fact was particularly evident in the results from sample FIOS-19. This
sample contained very elevated concentrations of pencil pitch (8,650 mgikg
pencil pitch), HPAHs (471 mg/kg), and LPAHs (41.9 mg/kg), but had low
concentrations of diesel (not detected at a sample quantitation limit of 50
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mgikg). This sample passed the biological interpretation criteria for all three
bioassays conducted on this sample. The petroleum constituents in diesel are
much more mobile~ water soluble, and bioavailable than those in pencil pitch
and, as indicated in this study, are more correlated to the expression of sediment
toxicity in the sediments of Slip 3 than are detected concentrations of pencil
pitch. As previously discussed, the petroleum hydrocarbon mixture that
comprises diesel is characterized by compounds with lower molecular weights
and carbon molecules than the hydrocarbon mixture that characterizes pencil
pitch.

HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS

A limited evaluation of human health and ecological risks was conducted for this
RI because there are only a limited number of complete exposure pathways to
Slip 3 sediment-associated constituents of concerns for the identified ecological
and human receptors. The primary complete exposure pathways are
quantitatively evaluated in Sections 6.5 and 6.6. The exposure pathway related
to the bioaccumulation of constituents of concerns from sediments is discussed
in Section 6.4. The ]imited human health and ecological risk assessments are
sufficient to address the complete exposure pathways and delineate areas of the
Slip requiring an evaluation of remedial alternatives based on the quantified risks
to humah health and the environment~

This section presents a discussion of current and future land use and a summary
of the environmental setling at T-4, Slip 3. Additionally, a brief description of the
ecological characteristics of the lower Willamette River is presented ,with a
discussion of potential eco]ogical receptors, including sensitive and!or protected
species. An exposure pathway evaluation is provided, based on the exposure
pathways originating from contaminated sediment in Slip 3. The section
concludes with a quantitative evaluation of the identified complete exposure
pathways. For this RI, the evaluation was limited to assessing risks associated
with direct contact and incidental ingestion of sediment and surface ~vater by
aquatic organisms in the Slip. A delineation of areas within Slip 3 requiring an
evaluation of remedial alternatives based on the results of the sediment
bioassays and limited Risk Assessment is presented in Section

T-4, Slip 3 is located within the Portland Harbor area of concern, which EPA has
recommended for listing on the National Priorities List. The current DEQ work
plan recommends that risk assessment issues be evaluated on a harbor-wide
basis rather than at the individual site level. These include addressing risks due
to exposure to bioaccumulative compounds. Because of the regulatory
uncertainty of the Portland Harbor, the nature and scope of this assessment are
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Hart Crowser
J-5624-10

unknown. However, as the exposure pathway related to the food chain transfer
of bioaccumulative compounds has not been identified as a primary pathway of
concern at this site (see discussion in Section 6.4), the evaluation of risks
associated with exposure to bioaccumulative compounds should not
significantly impact the results of this assessment.

nt and Future Land Use

Hart Crowser performed a land use survey of %4 by contacting the City of
Portland Planning Bureau and nearby landowners and by reviewing the Port’s
Master Plan for this Marine Terminal to understand past, current, and potential
future land uses within the locality of the facility. The locality of the facility is any
point where a human or an ecological receptor contacts or is reasonably likely
to come into contact with facility-related chemical contamination. The locality
of the facility takes into account the likelihood of contamination migrating over
time. Based on our current understanding of the site, the locality of the facility is
limited to the study area presented in Figure 2.

This survey was conducted as part of the T-4 Upland RI (Hart Crowser, 1999),
and retevant portions of that survey are reproduced in this section.

Current Use. The site and surrounding properties are zoned heavy industrial
and are being used mostly for these purposes. The west side of the terminal has
several berths that are parallel and perpendicular to the Wil[amette River. The
area east of the terminal is used for industrial and commercial activities. The
areas north and south of the terminal are occupied by marine, industrial, and
commercial operations. The southern half ofT-4 is leased to Toyota Logistics
Services for vehicle offloading from ships and temporary storage at T-4.

As an active industrial facility, access to the T-4 property is regulated. The only
access to the uplands area is via an occasionally manned gate. Public access
from the river is limited to personal watercraft from the river. As Slip 3 is almost
continuously used by vessels loading soda ash at Berth 410, recreational use of
the Slip (e.g., swimming, boating, and fishing) is not permitted or expected.
Access by trespassers or recreational uses of the piers, riverbanks~ and near~

shore areas is also prohibited and not expected. The industrial activities
occurring at Slip 3, currently only involving the loading of soda ash, do not result
in worker exposure to either the sediments or surface waters of the Slip.
Additionally, there are some limited remedia~ activities associated with the T-4
upland investigation. These do not result in worker exposure to either the
sediments or surface water ot: the Slip. The RI study area consists of the
sediments located upriver at Pier 5, Slip 3, and Wheeler Bay, which is
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immediately dawnriver and adjacent to Slip 3. Additional information on the
uses of these areas is presented in Section 2.2.

Future Use. There are no planned changes to the present or ffmEre operational
uses at the facilities in the study area. Berth 410 will continue to be used as a
bulk handling facility. Because the pier has been removed at Berth 412, it is not
currently being used as a berthing facility; however, the future use is planned for
a butk handling facility. Berth 411 is currently inactive but could be used for
bulk handling in the future. There are no current plans for any future changes to
the uses at Wheeler Bay and Pier 5. In addition, there are not any plans to
handle petroleum-related bulk at any of these facilities in the future.

The water side use for Pier 5 is and wil! be nonexistent since there are no longer
dock facilities. The upland area, including warehouses, is and will continue to be
used. Two potential uses are: urea (unloaded at Berth 414 and storage/transfer
to trucks in Warehouse 5), and steel slab (unloaded at Berth 414/415 and use of
Warehouse 7).

Summa~ of Land Use. Land use in the locality of the facility has been heavy
industrial Reasonably likely future land use in this area is expected to be
industrial due to current zoning, the City’s comprehensive plan, the marine
terminal master plan and recent updates, and existing/planned business
developments.

Environmental Setting and Ecological Receptor Characterization

T-4 is located on the lower Willamette River in Portland, Oregon. The
Willamette River is the tenth largest river in the conterminous United States (in
total discharge). The lower Wi[lamette consists of a freshwater tidal section with
typical mid-channel depths of approximately 12 m from River Mile (RM) 0 to
Willamette Falls. The Willamette River drains a 29,800-km~ basin in which 70
percent of the human population and the three largest cities of Oregon are
located (USGS, 1997).

The occurrence, abundance, and condition of aquatic organisms in an area is
dependent on many factors, including habita~ characteristics, water quality, and
availability of food resources. As the Willamette River flows to Portland, the
river becomes slower, warmer, more channeled, and incidences of water quality
impacts increase due to the proximffy of the urban center of Portland. The
following sections summarize available information on the tish and
macroinvertebrate communities present in the lower Willamette River.
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Fish. The Willamette basin supports a diverse and extensive fish community.
The Oregon Department of Fish and Wildlife (ODFW, 1988) listed 54 species of
fish as being present within the Willamette basin, and an additional 7 species
have been reported from other sources (USGS, 1997). Fish species richness
tends to increase from the smaller, high elevation, steep gradient, cold water,
headwater areas to the larger, low elevation, low gradient, warm water, main
stern channel. The fish of the mid4o-high elevation tributaries in the basin tend
to be dominated by a few cold water salmonid species, such as coho salmon
and cutthroat trout as well as a few species of suckers, minnows, and sculpins,
and the mountain whitefish (Pros’opium wil/iamsoni).

Species composition in the low elevation reaches of the major rivers of the
Willamette Valley and foothills include numerous warm water fish such as bass
(/~licropteru~ ~pp.), catfish (/cta/urus spp.), and several species in the stmfish
group. The fish fauna of the lower Willamette River is dominated by non-native,
warm water, pollution-tolerant species (USGS, t 997). The United States
Geological Survey (USGS, 199,7) reports that fish assemblages in the Portland
Harbor, from the confluence of the Willamette River with the Columbia River to
RM t 5, were dominated by the northern squawfish, followed by black crappie,
white crappie, largemouth bass, sma[lmouth bass, and walleye.

The lower Willamette River is primarily used by anadromous salmonids,
particularly chinook salmon and steelhead trout, as a passageway to tributaries
where spawning grounds are located (USGS, 1997). Most sa[monid spawning in
the Wil[amette basin occurs in tributaries of the Willamette River, except for the
reestablished runs of fall chinook salmon, which spawns from RM 50 (Newburg)
through RM 187 (Springfield). ODFW (1992) conducted a study to determine
when juvenile salmonids are in the Wil]amette River and how long they are in
the Portland Harbor stretch of the river. The results indicate that the abundance
of yearling chinook salmon peaks in mid-to-late March. Subyearling chinook
salmon first appear in late April, peak in mid-May, and remain in decreasing
numbers through June. Juvenile coho salmon and steelhead also begin to
appear during late April; coho sahnon are present in the harbor through May,
and steelhead are present through June. It was reported that juvenile stee[head
generally migrate through the Portland Harbor within I to 2 days, whereas
yearling chinook generally migrate through the harbor within 2 to 3 days. A few
yearling chinook salmon took as long as eight days to migrate through the
harbor. Migration r~tes of these fish were not significantly correlated with river

flow (ODFW, 1992).

Macroinvertebrates. There are numerous studies reported in the literature that
describe the macroinvertebrate communities present in the Wiltamette basin.
These studies have been conducted for a variety of objectives, and it is difficult
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to synthesize the results to develop a comprehensive description of the
distribution and abundance af macroinvertebrate populations because of the
different sampling methodologies and varying taxonomic levels of identification
used by these different studies (USGS, 1997).

]n general, the upper reaches of the Willamette basin are characterized by
streams and rivers with a high diversity of taxa and a high richness of pol[ution-
intolerant species. Within the slow-current reaches of the lower Willamette
River, the typical invertebrates are those that tolerate low dissolved oxygen
concentrations, such as oligochaetes (segmented worms), cladocerans (water
fleas), amphipods (scuds), odonates (dragonflies and damselflies), and
chironomid midges (USGS, 1997).

Freshwater clams, mussels, crayfish, and snails have been identified as important
components of the aquatic macroinvertebrate fauna of the basin. These species
serve as prey items for fish, birds, and sometfmes, recreational harvest for human
consumption. No studies were found investigating the community
characteristics of these species in the lower Willamette, though the habitat
characteristics of this reach of river are not especially conducive to many of
these species.

A recent benthic community survey conducted (Striplin Environmental
Associates, t 999) at the Portland Shipyard (PSY) and adjacent lower Wil[amette
River concluded thafc sediments in the Portland Harbor are dominated by two
major taxonomic groups: oligochaetes and chironomids. The abundance and
number of species found in Portland Harbor appear to be low in comparison to
other similar river and lake systems. This report was not able to provide
definitive reasons for the low abundance and diversity obsewed but suggested
that contributing factors include: physical characteristics of the sediment
(predominance of fine-grained soft sediment), industrial activity, and disturbance
and channelization of the river.

Species of Concern. Species that have been selected by regulatory agencies for
special protection and/or consideration were identified by contacting the
National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service
{USFWS), and the Oregon Natural Heritage Program (ONHP). [he following
species are Federally listed as threatened pursuant to the Endangered Species
Act:

Steelhead trout ( Oncorhyncus mykiss), Lower Columbia River
Evolutionary Significant Unit (ESU); and
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Chinook salmon (Oncorhyncus tshawytscha), Lower Columbia River
ESU.

In addition, coastal cutthroat trout (Oncorhyncus c/arM c/arkt) are proposed as
threatened for the Southwest Washington/Columbia River ESU. USFWS lists the
following aquatic species as "Species of Concern" for this region: pacific
lamprey (Lampetra tridentata), river lamprey (lampetra ayresi), and the
California floater (Anodonta californiensis)o The California floater (mussel) was
not found on the macroinvertebrate species list provided by the USGS (t997);
therefore, it is unknown whether this species is present in the lower Wi~amette
River. The USFWS identifies species of concern as "those taxa whose
conservation status is of concern to the Service but for which further information
is still needed."

The ONHP conducted a data search ot: threatened and endangered species
within a ~vo-mile radius of the site. The ONHP identified the historical presence
of the following:

Tricolored blackbird {Age/aius tri¢o/or)- reported south of Tomahawk
Island on the NE Bridgeton Road, off of Marine Drive.

Painted turtle (Chrysernys picta)-reported at the peninsular drainage
canal; off of the Columbia Slough near the Portland International Airport.

Co[umbia pebblesnai[ or spire snai[ (F[uminco/a co/umbiana)- reported
in the Columbia River.

Giant Columbia river limpet (Fghero!a nutta//i]- reported in the
Columbia River.

Based on the information gathered regarding the presence of species of concern
in and around T-4, it is concluded that the species of concern that may be
exposed to sediment-associated contaminants at this site would be limited to
pacific lamprey, river lamprey, steelhead trout, coastal cutthroat trout, and
chinook salmon. The other species mentioned above were observed at
locations sufficiently distant (e.g., Columbia River, Columbia Slough) from T-4 to
preclude exposure.

Exposure Pathway Evaluation

Based on the information on human use and ecological receptors present in and
around T-4, an exposure pathway evaluation was conducted to identify
potentia[ly complete exposure pathways to the human and ecological receptors
present at the site. The exposure pathway evaluation is based on an evaluation
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of existing data and the presumed current and reasonably likely future
conditions at the site.

To be considered complete, an exposure pathway must have: 1) an identified
source of chemicals of potential concern; 2) a release/transport mechanism
from the source; and 3) a receptor with which contact can occur.

Potentially Exposed Populations, Potential human receptors include industrial
workers and construction/utility workers. As this site is an active industrial
faci[ity with controlled access, recreational use and trespassers are not expected
at this site. The potential human exposure pathway involving exposure via off-
site recreational or subsistence harvesting of fish that have been exposed to and
have accumulated T-4 sediment~associated contaminants is discussed in
Section 6.4.

Potential populations of ecological receptors include resident and anadromous
fish species (including the species of concern presented above) and resident
populations of benthic macroinvertebrates present in Slip 3. The potential
ecological exposure pathway involving exposure to higher trophic level aquatic
and terrestrial receptors via the ingestdon of fish that have been exposed to and
have accumulated T-4 sediment-associated contaminants is discussed in
Section 6.4.

Figure 28 presents the preliminary exposure model for this site based on the
above discussion. Check marks on the figure indicate potentially complete
pathways to the indicated receptor. Question marks on the figure indicate
uncertain exposure pathways related to ingestion by human and ecologicaf
receptors of aquatic organisms that may have taken up bioaccumulative
contaminants from T-4 sediments.

Complete Exposure Routes. Exposure pathways for quantitative analysis were
selected based on the exposure pathway evaluation developed for this site. As
presented on Figure 28, the primary original sources of sediment contamination
at this site were spills and leaks associated with the unloading of pencil pitch and
ore, petroleum pipeline leaks and related seeps, and storm drain discharge. The
secondary release mechanism for sediment-associated contaminants was the
solubilization of contaminants to surface water. Additionally, uptake of
bioaccumulative compounds from sediment and/or surface water by fish and
subsequent ingestion by human and ecological receptors were considered. This
evaluation is presented in the next section of this report.

Based on currently available information, complete exposure pathways for
ecological receptors were limited to sediment and surface water as the exposure
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medium. Exposure pathways identified as complete for ecological receptors
were: t) direct contact and incidental ingestion of sediment by aquatic
orga~isms (fish and benthic invertebrates); and 2) direct contact and incidental
ingestion of surface water by aquatic organisms (fish and benthic invertebrates).
Additionally, the ingestion of fish that have taken up bioaccumulative
compounds was identified as a potentially complete pathway.

I~ased on currently available information, the exposure pathways that were
identified as complete for human receptors were limited to potential exposures
related to off-site recreational and/or subsistence .fishing and consumption of fish
that have taken up bioaccumulative compounds from T-4 sediments or surface
water. As previously discussed, industrial and construction worker exposure to
T-4 sediments and surface water is not expected, and recreational use of the
area, including fishing, is prohibited.

Evaluation of Risks Associated with Exposure to Bioaccumulative
Contaminants

The exposure to bioaccumulative compounds from consumption of aquatic
organisms that have taken up contaminants from sediments has been identified
as a potentially complete exposure pathway for the human and ecological
receptors at this site. A list of bioaccumulative contaminants of interest for the
Portland Harbor (RM 3.5 to RM 6.5, including T-4, Slip 3) has been identified
based on their presence in Portland Harbor sediments and fish tissues, and on
their potential for bioaccumulation (DEQ, t 999a). The bioaccumulative
contaminants of il~terest identified by the DEQ for the Portland Narbo~ are:

Arsenic;

Mercury;

gutyltins;

Pentachlorophen01;

Bis(2-ethylh exyl)phthalate;

Butylbenzyl pthalate;

Di-n~butyl phthalate;

Di-n-octyl phthalate;

DDT and derivatives;

Aldrin and dieldrin~
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PCBs; and

Dioxins/furans.

The surface sediment chemistry results from this RI (Table 3) were evaluated
with regard to the detection frequency and the detected concentrations of
bioacct~mulative contaminants of interest. The detected concentrations of
bioaccumutative compounds of interest were compared against SLs and
[~ioaccumulatJon Trigger values (BT) provided in the LCRMA. BTs are screening
values used to identify sediments that require bioaccumulation testing for
determining appropriate disposal options for dredged material; they are based
on identifying sediments that contain elevated concentrations of
bioaccumu[ative compounds. All BT concentrations are highei- than the
corresponding SLs. The results are provided below:

Arsenic; detected in 32 of 32 samples but no concentrations exceeded
LCRMA SL or BT.

Mercury; detected in 31 of 32 samples but no concentrations exceeded
LCRMA SL or BT.

Pentachlorophenol; not detected in 42 sediment samples.

Bis(2-ethylhexyl)phthalate; detected in 29 of 42 samples but no
concentrations exceeded LCRMA SL or BT.

Butylbenzyl pthalate; detected in 7 of 42 samples but no concentrations
exceeded LCRMA SL and no BT is available for this compound.

Di-n-butyl phthalate; detected in only 1 of 42 samples which did not
exceed the LCRMA SL or BT.

Di-n-octyl phthalate; detected in 2 of 42 samples but no concentrations
exceeded the LCRMA SL or BT.

DDT and derivatives, detected in five of five samples, detected
concentration exceeded LCRMA SL but not the BT.

Aldrin and dieldrin, not detected in any of the five samples.

Two of the bioaccumulative contaminants of interest identified for the Portland
Harbor (PCBs and butyltins) were not COPCs at this site and were not included
in the analyte list for this RI. However, the concentrations of these compounds
in sediment were evaluated in Slip 3 (by Berth 4-10} as part of a dredge material
characterization study conducted at the Slip by Hart Crowser in 1997 (Hart
Crowser, ] 997a). Three sediment samples (composited from six sediment core
samples) were submitted for chemical analysis. TBT was detected in only one of
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the three sediment pore water samples, and the detected concentration was
below the LCRMA SL and BT for T!~T. Total PCBs were detected in two of the
three samples; however, the detected concentrations were below the LCRMA
SL and 13T.

Therefore, while the bioaccumulative exposure pathway has been identified as
potentially complete for higher trophic order aquatic and terrestrial ecological
receptors and for off-site recreational and subsistence fishermen, the
concentratio~l of bioaccumulative contaminants of interest identified for the
Portland Harbor are present at low or undetected concentrations in the
sediments of this slip. Thus, the bioaccumulation exposure pathway is not
considered to be a significant pathway of concern at this site.

The Portland Harbor Management Plan (DEQ, 1999a and 1999b) has identifie~
the evaluation of risks associated with the bioaccumulation exposure pathways
as an issue that should be addressed on a harbor=wide basis rather than at a site-
specific level. While the regulatory status of the Portland Harbor is still
uncertain, if and/or when a comprehensive assessment for bioaccumulative risk
is conducted for the Portland Harbor, this remedial investigation may have to be
revisited based on that risk assessment’s results.

6.5 Summary of Surface Water Screening

Hart Crowser
J-5624-I o

The risk associated with direct contact and incidental ingestion of surface water
by aquatic ecological receptors was assessed by comparing the surface water
chemistry data to established risk-based water quality criteria. For this
comparison, the analytical data for surface waters were compared against
Oregon’s AWQC established to protect the beneficial uses of the state’s
waterways. "[’his comparison was conducted to provide a definitive assessment
of risk to aquatic organisms from direct contact and ingestion of surface waters
at the site. If the detected concentrations of constituents ~vere below
corresponding acute and chronic AWQC, no unacceptable risks to aquatic
ecological receptors (including sensitive species) were predicted at this site.

Sampling locations were spatially distributed in the Slip to provide a
comprehensive evaluation of potential exposure point concentrations to
constituents of concern present in surface water (Figure 5). Samples were
collected from just above the sediment-water interface to represent the potential
worst-case conditions of contaminants solubilizing from sediment and also from
the midpoint in the water column to represent the more likely exposure point
for resident fish. As presented in Section 3.3, surface water samples were
analyzed for TSS, BTEX, PAHs, and total and dissolved priority pollutant metals.
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The analytical results and screening of the surface water data are presented in
Table 7,

No concentrations of constituents were detected above corresponding acute or
chronic AWQC in any of the surface water samples collected from the site.
Therefore, no unacceptable risks to ecological receptors (including sensitive
species) related to surface water exposure are expected in this slip.

Summary of Sediment Bioassay Results

The risk from direct contact and incidental ingestion of sediment by aquatic
ecological receptors was assessed by sediment bioassay testing as described in
Section 5.0. 3t~e results of the sediment bioassays are reported in Fables t4
through t6. These tables list the sediment samples, the corresponding reference
sediment sample, the test endpoint, comparison with the "one-hit" and "two-hit"
interpretative criteria, and the overall results of whether the test sediment passed
or failed the biological effects interpretive criteria. As discussed in Section 5.0,
bioassay testing was conducted in two phases during this RI.

In the Phase 1 bioassay testing, the test sediments were determined to have
passed the biological effects criteria. In the Phase 2 bioassay testing, six of ten
samples (HC-S-01, HC-S-04, HC-S-05, HC-S-07, HC-S-16, and HC~S-22) failed the
biological effects criteria. Of the six test sediments that failed biological criteria,
five samples (HC-S-01, HC-S-04, HOS-05, HOS-07, and HC-S-22) exhibited a
marked response in one or more bioassay tests (one-hit failure), and one sample
(HC-S-! 6) failed biological criteria based on t~vo tests exhibiting statistically
different responses from the corresponding reference sediment (t~vo-hit failure).

The spatia~ distribution of the sediment samples failing biological interpretative
criteria is presented on Figure 27 and, additionally, is shown along with the
contours of constituents of concern on Figures 1 ’1 through 16.

As direct contact and incidental ingestion of sediment by aquatic organisms
were the primary exposure pathways of concern at this site, the results of t[~e
sediment bioassays are considered definitive for delineating areas causing
unacceptable ecological risks in the Slip. Bioaccumulation and food chain
exposure were not identified as a concerns at this site because of the limited
detection and the low concentrations of bioaccumulative compounds in
sediments at this site. These sediment bioassays utilize pollution-sensitive
organisms that reside within the biologically active zone in surface sediments
and receive maximum exposure [o sediment contaminants based on their life
history characteristics. Additionally, bioassays are the best tool for evaluating
the potential toxic effects of multiple cor~taminants present in sediments.
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Delineation of Areas Requiring Evaluation of Remedial Alternatives

Areas of tile site requiring an evaluation of remedial alternatives, as shown on
Figure 29; were delineated using a combination of analytical chemistry results
and the results of the confirmatory bioassays conducted for this RI. This
delineation was conducted in accordance with the Washington State Sediment
Management Standards established for Puget Sound and included in the
approved work plans for this investigation (Hart Crowser, 1998a). The
Washington State Sediment Management Standard was used because the DEQ
does not currently have promulgated sediment cleanup criteria. As presented in
the Washington State Sediment Management Standard WAC Chapter 173-204
and PSDDA Program, sediments with concentrations of COPCs that exceed
sediment quality standards or criteria (in the case of this RI, the LCRMA SLs and
MLs) are designated as having ecological adverse effects, pending confirmation
via biological testing. For the purpose of this RI, the LCRMA SLs and MLs are
used only for comparison purposes and are not regulatory standards or criteria.

A suite of three bioassays are used as biological effects criteria to confirm or

overturn initial designations based on chemical criteria. The results of the

sediment bioassays are considered more definitive than chemical criteria for

assessing risks to benthic organisms from direct contact and ingestion oi" surface

sediments.

The sediment samples selected for bioassay testing for this RI were spatially
distributed within the site to capture both a range ol~ concentrations of
constituents of concern and also to ensure sufficient spatial coverage within
Slip 3 for delineating areas of the, site requiring an evaluation of remedial
alternatives.

Based on the exposure pathway analysis and the assessment of ecological risks
associated with exposnre to surface water, the ecological risks associated with
direct contact and ingestion of surface sediments was the only complete
exposure pathway present at this site on which to base decisions regarding
areas of the site requiring an evaluation of remedial alternatives. The
concentration of bioaccumulative co~taminants of interest identified for the
Portland Harbor are present at low or undetected concentrations in the
sediments of this slip. Thus, the bioaccumulation exposure pathway is not
considered to be a significant pathway of concern at this site. The area o[" the
Slip requiring further evaluation is delineated by identifying areas that exhibit
unacceptable ecological risks based on sediment bioassay failures. This area is
presented on Figure 29.
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The area delineated in Figure 29 serves as the starting point for the evaluation of
remedial alternatives to be coi~ducted as part of the Feasibility Study for this site.
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Table I - Sediment Sample Identification and Analysis Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID

HC-S-0I
HC-S-02
HC-S-03
HC-8-04

PAHs

Volatile
Organic Grain

Compounds Size

X
X
X
X

HC-S-05 X X X
HC-S-06
HC-S-07 X X X

HC-VC-O7-S1 X X
HC-VC-07-S2 X X X

HC-S-08 X X X
HC-S-09 X X
HC-S-10

X
X
X

X X
X X

HC-S-11
HC-VC-11 -$1

HC-VC- 11 -$2
HC-S-12
HC-S-13

HC-VC-13-S1

Metals Pesticides

X X
X X X
X
X X X

X

X
X
X

X

x X X
× x
X X X

X
X
X
x

HC-VC-13-S2 X X
HC-S-14 X X
HC-S-15
HC-S-16 X X

X
X
X
x

X
X
X

X
X

X

X

X

X
X X
X X
X

X

X
X
X

X
X
X

Pencit
BioassaYs Pitch Diesel

X X X
X X
X X

X X X
X X X

X X
X X X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X

X

X

X

XX

HC-8-17
HC-S-18

HC-VC-18-S1
HC-VC-t 8-$2

HC-S-19
HC-S*20
HC-S-21
HC-S-22

HC-VC-22-S1
HC-VC-22-S2

H0-S~23
HC-S-24
HC-S-25
HC-S-26

X

X X X
X X

X X

X
X
X
X
X
X
X
X
X

x
X
X
X
X

X
X
X
X

X
X
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Table 1 - Sediment Sample Identification and Analysis Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID

H0-S-27
HC-VC-27-S1
HC-VC-27-S2

HC-S-28
HC~S-29
HC-S-30
HC-S-31
HC-S-32

HC-VC-32-S1
HC-VC-32-S2

HC-S-33
HC-S-34
HC~S~35
HC-S-36
HC-S-37
HC-S-38
HC=S-39

HC-VC-39-S1
HC-VC-39-S2

HC-S-40
HC-S-41
HC~S-42

HC-VO-42-Sl
HC-VC-42~S2

HC-8-43
HC-S~44

PAHs

X
X
X

X

x
x
x

X
X
X
X
X
x
X
X
X
X
X
X
X
X
x

Volatile
O~g~nio

Compounds
Grain
Size Metals

X X
X X
X X X

X XX

Pencil
Pesticides Bioassays Pitch

X

Hart Crowser
J-5624-10

Diesel

X

Reference B X

Reference C X

X

X X X
X X x
x X x
X
X
X X X
X X
x X
X
X X
X X X
X X
X X
X
X X
X X X
X X X

X

X
X
X

X X X
X X

X X X
X X
X X
X
X
X X
X X

X X X
X X X

X X
X X

X X X
X
X
X X
X X

X X X
X
X
X X
X X

X
X
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Hart Crowser
J-5624-I0

Table 2 - Sample Collection Dates, Locations~ and Nludline Elevations
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sampling
Date

I 0/13/98
10/t 3/98
10/t 3/98
10/t 3/98
10/13/98
10/13/98
10/13/98
10/12/98

Latitude
Sedimer~t

Longit~~ ............................Elevation in: #RD
122° 46,38’

-37.8
-25.6
-31.6
-34.9
-40.7
-39,2
-40,2

122° 46.37’
122° 46.37’
t22° 46.37’
122° 46.40’
122" 46.39’
122° 46.39’
122° 46,39’

Sample ID
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07

HC-VC-07

45° 36.06’
45° 36.05’
45° 36.03’
45° 36.02’
45° 36.01’
45~’ 36.02’
45~’ 36,03’
45~ 36.03’

HC=S=08
HC-S=09
HC-S-10
HO-S-11

HO-VC-11
HC-S-12
HO-S-13

HC-VC-13
HC-S-14
HC~S-15

0/I 3/98
0/t 3/98
0/I 4/98
0/I 2/98
0/12298
0/14/98
0/1 2298
0/1 2298
0/14t98
0/14/98

45° 36.04’
45° 36,06’
45° 36.06’
45° 36.05’
45° 36.05’
45° 36.03’
45° 36.02’
45° 36.02’
45° 36.0t’
45° 36,02’

122" 46.39’
122° 46.38’
122° 46.41’

122° 46.41’
122~ 46.41’
122" 46.42’
122° 46,42’
122’~ 46.45’
122" 46.44’

-43.6
-46.1
-48,1
-44
-44

-37.9
-40.2
-40.2
-35.4
-39.9

HC-S-16 10/14/98
HC-S-17 10/14/98
HC-S-t 8 10/1 2/98

HC-VC-18 10/1 2298
HC-S-19 10/15/98
HC-S-20 10/15/98
HC-S-21 10/t5/98
HC-8-22 10/14/98

H C-VC-22 10/12/98
HC-S-23 10/14/98
HC-S-24 10/14/98
HC-S-25 , 1,0,/14/98 .....

45° 36.04’ t 22" 46.44’
45" 36.05’ 122° 46.44’
45° 36,06’ : 122o 46,43’ ..............
45" 36.06’ 122~’ 46.43’
45° 36.06’ 122° 46.42’
45° 36.06’ 122° 46.45’
45° 36.07’ 122° 46,47’
45° 36.05’ 122~" 46.47’
45° 36.05’ 122° 46.47’
45" 36.04’ 122° 46.47’
45° 36.02’ 122° 46.48’
45° 36.01’

-37.4
-43.5
-47.8
-48.0
-40

-45.6
-45.8
-45.9
-46,7
-41

-42.7
122° 46,50’ -36.5

HC-S~26 10/14/98 45° 36.02’ 122° 46.51’ 436.4
HC-S-27 t 0/14/98 45° 36.03’ 122° 46.52’ -42.3

HQ-VC-27 10/12/98 45° 36.03’ 122° 46.52’ -43.0
HC-S-28 t0/12/98 45° 36.04’ 122° 46.52’ -47,1
HC-S-29 10/1 4/98 45~ 36.05’ 122" 46.52’ -41.4
HC-S-30 10/15/98 45° 36,07’ 122° 46.52’ -45.1
HC-S-31 10/15/98 45° 36.07’ 122° 46,54’ o41.8
HC-S-82 10/14/98 45° 36.06’ 122° 46.54’ -45.9

Refer to notes at the end of this table.

Page 1 of 2

KMB00006987



I
/
i
i
!
a
I
I

i
!
i
i
I

Hart Crowser
J-5624o10

Table 2 - Sample Collection Dates, Locations, and Mudline Elevations
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sampling
DateSample ID ....

HC-VC~32
HC-S-33
H0-S-34
HC~S-35
HC-8-36
HC~S-37
HC-8=38 10/15/98 45° 35,97’

$~diment
Latitude Longitude Elevation in CRD

10/12J98 45° 36,06’
10/14/98 45° 36.04’
10/15/98 45° 36,01’
10/14/98 45" 36.07’
10/15t98 45° 36.05’
10/14/98 45° 36,08’

122° 46.54’
122° 46.55’
122° 46.55’
122~ 46.57’
122= 46.60’
t22° 46.61’
I22° 46.56’

-46.3
-43,2
-38

-40.9
-42.6
-41,5
-25,3

HC-S-39
HC-VC-39
HC=S-40
HC-S-41
HC-S-42

HC-VC-42
HO-S-43
HO-S-44

Reference Site B
Reference Site C

HC-WS-01-B
HC-WS-01-M
HC-WS-02-B
HC-WS-02-M
HC-WS-03-B
HC-WS-03-M

10/15t98 45" 35.94’
10/12/98 45° 35.94’
10/15/98
10/15/98
10/15/98
10/12/98
t 0/15t98
t 0/15!98
10/15/98
10/15/98 45° 41.69’
10/15/98 45’~ 36.03’
I0/15/98 45° 36.03’
10/15/98 45° 36.04’
10/15/98 45° 36.04’
10/15/98 45° 86,05’
10/15/98 45° 36.05’

122° 46.54’ -26.7
122= 46.54’ -27.1

45" 35,92’ 122’~ 46.53’ -32.9
45° 36.09’ 122° 46.54’ -10,8
45° 36.10’ 122° 46.56’ ~1 t .2
45° 36.10’ 122° 46.56’ -46.3
45° 36.12’ t22° 46.62’ -12.9
45° 36.10’ 122° 46.62’
45° 44.93’ 122’~ 46.25~

122° 45.75’
122° 46.38’
122o 46,38’
122° 46,50’
122~ 46,50’
I22° 46,62’
122° 46.62’

Notes:
Coordinates on NAD 83 Geographic Coordinates
- - = Not Applicable

!
i
I
I
I

Page 2 of 2

KMB00006988



!

m ~

i
I
!
i
I
i
i
i
I
I
I
I
i
I

m o

0~     00~ O~ 0     ~O0     0 ~     O0

~- -1- -1-

ZZZZZZZZ

~ ooooooooo

KMB00006989



I

I
!
I
I
!
!
!
!
!
!
!
!
I
!
I
I

J

0
0 0000000     O0     0

0000
0000

0
0

0000000     O0     0     0000
0~0 O0    O0    ~    0~00

666666

~000~ 0000000
0000000
0~00~00

000000000
OOOO00000
000000000
~~00

0

KMB00006990



I
i
!
!
I
i
I
I
I
I
!

I
i

I

OOO     O~OOO

~ £     ooo ~o o oo~o~ o

o
ooo Dm~°°oo oooo o°D~°°oo~ ~o~oo~ ooooo o o oooooo

~ ~DDD ~DDDD DDDDo~ ~ o~~O OOO OOOOOO O

KMB00006991



I

i
I
!

I
i

i

I

0 o

ZZ       ZZ

~O0ooO000oO0~oO00oo

~oO000oooooooo00oOO

¯ 0

KMB00006992



I

i
I
i
i
I
I
I
i
I
I
i

I
i

Table 4 - Sediment Grain Size Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample
ldentifica~!on ............ %Grav_el

HC-S-01
HC-S-02
HC-S-04
HC-S-05

HC-S-07
HC-VC-7-S2 0,1

HC-S-08 0

HC-S-11 0
HC-VC-11 -$2 0

HC-S=13 0.1 39.1

HC-VC-13-S2 0.1 96.9
HC-,£-16 .................................................0 ........................................29.6

HC-VC-18-S2 0 96.8

HC-S-19 3.7 64.4
HC-S-22 0 39

%Sand %Silt %Ctay Material Description

0.1 !9.1 65 15.8 ~!~Y~Y, sandy SILT
0.3 54.5 33.1 12.1 Clayey, very silty SAND

. 0,7 . 17.7 . 66.6 . 15 . Clayey sandy SiLT

0 39.6 45.8 14.6
0 12.9 68.3 18.8

Clayey, very sandy SILT
Sandy, clayey SILT

Clayey, ,very silty SAND
Slightly sandy, clayey SET

Sandy, clayey, SILT

Clayey, very sil~ SAND ,,
Clayey, very sandy SILT

2.1 0.9 SAND

............................. 5.5~.~ ..............................
15.1 .................................................~lay~y’~ ~s~ndy SILT

2.3 0.9 SAND

24.4 7.5 Slightly clayey, silty SAND
46.9 I4.1 Clayey, very sandy SILT

47,8 36.3 15.8
5.6 73.7 20.7
13.4 69.8 16.8
47.8 39.7 12.5

46.4 14.4

HC-S-24 0.7 58.5 30.4 10.4

HC-S-26
HC-S-28
HC-S-30
HC-S-32

HC-VC-32-82

0
o

o

0

0

76.9
16
59.2

43.8
96.5

17.4
65
30.6

38.6
2.6

5.7
19
10~2

i7.6
0.9

St!ghtly clayey, silty’ SAND
Slightly clayey, silty SAND

Sandy, clayey SILT
Slightly clayey, si~y SAND
Clayey, very silty SAND

SAND
HC-S-34
HC-Su35
HC-S-36
HC-8-39
HC-S-42
HC-S-44
HC-Ref-B
HC-Ref-C

0.1
0

0.2
0
0
0
0
1.1

38,2 47.2
35.5 50.2

76.4 17.1
14.9 69,4
7.1 78.3
11.2 72
0,9 73.6
79.1 16,6

t4,5
t4.3
6.3
i5.7
14.6
16.8

Clayey, very sandy SILT
Clayey, very sandy SILT

Slightly clayey, silty SAND
Sandy, clayey SILT

Slightly sandy, clayey SILT
Slightly sandy, clayey SILT

., 2~.~# ..................................,Clayey SiLT
3.2 Silty SAND

Page 1 of 1
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Hart Crowser
J+5624-10

Table 6 - Surface Water Sample Identification and Analysis Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID

HC-WS-01-B
HC-WS-01 -M
HC-WS-02-B
HC-WS-02-M
HC-WS-O3-B
HC-WS-03-M

Priority Pollutant Volatile
Metals~ Organics

X X
X X
X X
X X
X
X

PAHs Semivolatiie
................... Organics
X X
X X
X X
X X

X X X
X X X

Note:
~ Priority Pollutants Include: Sb, As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Th, and Zn

I
I
i
i
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

J-5624-10

Lab ID
Sa.m.,p..,!e ID

Metals in pgtL
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Thallium, Total
Zinc, Total

Vofatiles in pglL
t ,2~Dichlorobenzene
1,3-Dichlorobenzene
t ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (POE)
Toluene
Tdchleroethene (TCE)
m- & p-Xylenes
o-Xylene
Total Xylenes

LPAHs in pglL
Acenaphthene
Acenaphthylene
Anthracene
Ftuorene
Naphthalene
Phenanthrene
Total LPAHs

HPAHs in pg/L
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)tluoranthene
Total Benzofluoranthenes
Benzo(g,h,i)perylene
Chrysene
Dibenz(a,h)anthracene
Ftuoranthene
{ndeno(1,2,3-cd)pyrene
Pyrene
Total HPAHs

Fresh Fresh
Acute Chronic

9000 1600
350 190
3.7 1.03
549 178
17 11.4
6&6 2.52
2.4 0.012

1415 157
~.19 0.12
1400 40
114.4 104.5

t120 763
1120 763
tt20 763
5300
32000
5280    840
17500
45000 21900

1700 52O

2300 620

3980

K9807169-019 }<9807169-018 K9807169-0~:1 K9807169-020
HC-WS-01-B HC-WS-01~M HC-WS-02-B HC-WS-02-M

0.09 0.05 0.04 0.05
0.6 0.6 0.6 0.6

0.02 0.02 U 0.02 U 0.02
0.4 0.5 0.2 0.2
1.7 2 1.4 2.7

2.68 2.85 0.71 0.61
0.5 U 0.5 U 0.5 U 0.5
0.7 0.7 0.6 0.5

0.02 U 0.02U 0.02U 0.0~,
0.02 0.03 0.02 0.02

5 5.2 3.2 3.2

U

U

U

0.5 U 0.5U 0,5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0,5U
0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5U
0.5 U 0.5 U 0.5 U 0.5U
0.5 U 0.5 U 0.5 U 0.5U

0.1 U 0.I U 0.1 U 0.t U
0.1 U 0,I U 0.1 U 0.1 U
0.t U 0,i U 0.1 U 0~t U
0.i U 0.t U 0.1 U 0.t U
0.t U 0.t U 0.1 U 0.I U
0.t U 0.t U 0.1 U 0.I U
0.1 U 0.1 U 0.1 U 0.1 U

0.1 U 0,1 0.1 U 0.1 U
0.1 U 0,2 0,1 U 0,1 U
0.1 U 0,2 0.1 U 0,1 U
0.1 U 0,1 0.1 U 0,1 U
0.1 U 0,3 0.1 U 0,1 U
0.1 U 0.I 0.1 U 0,i U
O.t U 0,I 0.1 U 0.I U
O,i U 0.1 U 0,I U 0.I U
0.t 0,2 0.1 U 0,1 U
0.2 0.3 0.1 U 0,1 U
0,1 0t2 0ol U 0.1 U
0.4 1,8 0.1 U 0.1 U

Note:
U = Undetected at or above the MRL
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Table 7 - Summary of Surface Water Samples Ha~t Crowser
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation J-5624-I 0
Portland, Oregon

Lab ID Fresh Fresh K9807169-019 K9607169-018 K9807169-021 K9807169-020
sam, ple ID Acute Chronic HC-WS-01-B HC-WS-01-M HC-WS-02-B HC-WS-02-M

Phenols in ’P~JtL
2,4-DJmethyl]ohenol
2=Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

Phthalates in pglL
I~is(2-ethylhexyl) Phthalate
Butyl Benzy] Phth~late
Di-n-butyl Phthalate
Di-mocty] Phthalate
Dieth¥1 Phthalate
Dimelhyl Phthalate

Semivolatiles in pglL
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenytamine

2120

20    13
10200 2560

90 9.3

0.5 U 0.5U 0,5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0,5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5U

0.2 U 0,4U 0.3 U 0,2 U
0.1 U 0,1 U 0.1 U 0.1 U
0.2 0.2 0.2 0.2
0.1 U 0.t U 0.1 U 0.t U
0.1 U 0.2 0.1 0.1
0.1 U 0.1 U 0.1 U 0.1 U

5U 5U 5U 5U
1U tU tU 1U

0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.i U 0.1 U 0.t U
0.1 U 0.1 U 0.1 U 0.~ U
0.1 U 0,1 U 0.1 U 0,~ U°

Note:
U = Undetected at er above the MRL

I
I
!
!
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Lab 1D
..S_ample 1D

Metals ~n pg/L
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Thallium, Total
Z~no, Total

Volatiles in tzg/L
t ,2-Dich[orobenzene
t ,3-Dichlorobenzene
1,4=Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
m- & p-Xylenes
o-Xytene
Total Xylenes

LPAHs in pglL
Acenaphthene

Fluorene
Naphthalene
Phenanthrene
Total LPAHs

HPAHs in pgtL

Fresh Fresh
Acute Chronic

9000
360
3.7
549
17
64.6
2.4

14t5
1
1400
I14,4

K9807169-023 K9807t69-022 K9807169-024 K9807169-025
HC-WS-03-B HC-WS-03-M HC-RB-I00 HC-RB-t01

1120
1120
1120
5300

32000
5280

17500
45000

1600 0.05
190 0,6
1.03 0.02
178 0.3
11.4 t .9
2.52 0.76
0.012 0.5
157 0.6
0.12 0.02
4O O.O2

104.5 3.6

763 0.5
763 0.5
763 0.5

0.5
840 0.5

0.5
219OO 0.5

0.5
0.5
0.5

520 0.11700
Acenaphthylene 0.1
Anthracene 0.1

0.1
2300    620 0.1

0.04 0.02U 0.02 U
0,6 0.5 U 0.5 U

U 0.02U 0.02U 0.02 U
0.3 0.2 U 0.2 U
1.6 1.5 1

0.87 0,02 0.02 U
U 0.5 U 0.5 U 0.5 U

0.6 0.2 U 0.2 U
U 0.02U 0.02U 0.02 U
U 0.02U 0.02 U 0.02U

4~4 0.5 0.8

Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Benzo(k)fluoranthene
Total Benzofltmranthenes
Benzo(g,h,i)perylene
Chrysene
Dibenz(a,h)anthracene
Ftuoranthene
lndeno(l,2,3-cd)pyrene
Pyrene
Total HPAHs

3980

U 0.5 U 0.5 U 0.5 U
U 0.5 U 0.5 U 0.5U
U 0.5U 0.5 U 0.5U
U 0.5U 0,5 U 0.5 U
U 0.5 U 0.5 U 0.5 U
U 0.5 U 0.5 U 0.5 U
U O.5U O.9 0.8
U O.5 U 0.5 U 0.5 U
U 0.5U 0.5 U 0.5 U
U 0.5U 0.5 U 0.5 U
U 0.5U 0.5 U 0.5 U

U 0.t U 0.1 U 0.1 U
U &t U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.t U 0.1 U
U 0.t U 0.1 U 0.1 U
U 0.1 U 0.t U 0.1 U
U 0.1 U 0.1 U 0.1 U

~0.1
0.1

0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0. t U 0.1 U 0.1 U
0.I U 0.1 U 0.1 U 0.1 U
0.1 U 0.t U &l U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U
0,1 U 0,1 U 0.1 U 0,1 U
0.i U 0.t U 0.1 U 0.1 U
0.1 U 0.I U 0.1 U 0.t U
0.1 U 0.~ U 0.1 U 0.t U
0.1 U 0.1 U 0.1 U 0.1 U

Note:
U = Undetected at or above the MRL
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Lab ID

Phenols in ]Jg/L
2,4-Dimethylphenol
2-Methylphenot
4-Methylphenot
Pentachlorophenol (PCP)
Phenol

Phthalates in pg/L
Bis(2-ethylhexyt) Phthalate
Butyl Benzyl Phthalate
Di-n-butyt Phthalate
Di-n-octyl Phtha[ate
Diethyl Phthalate
Dimethyl Phthalate

Semivolatiles in pg/L
Benzoic Acid
Benzy] Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

Hart Crowser
J-5624-10

Fresh
Acute Chronic

2120

20 13
10200 2560

90     9.3

HC-WS-03-B HC-WS-03-M HC-Rt~-100
Fresh K9807169-023 K9807169-022 K9807169-024 K9807169-025

HC-RI~-101

0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5U 0.5 U 0.5 U
0.5 U 0,5 U 0,5 U 0.5 U
0,5 U 0.5 U 0.5 U 0.5 U

0.2 U 0.7 U 0.6 U 5U
0,1 U 0.1 U 0.1 U 0,1 U
0.1 0~2 0.2 0,1 U
0,1 U 0,1 U 0.1 U 0,1 U
0.1 U 0.1 U 13 10
0.1 U 0.1 U ,0ol U 0.1 U

5U 5U 5U 5U
1U 1U 1U IU

0.1 U 0.t U 0.1 U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 U 0.I U 0.1 U
0.1 U 0.1 U 0.1 U 0.1 U

Note:
U = Undetected at or above the MRL

!
!
!
!
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sa..m. pie ID Chemical Constituent

SL
Concentration Enrichment

(mg/kg) SL Ratio
Metals in mgtkg

HC-S-19
HC-S-25
HCoS-02
HC-S-09
HC-S-19
HC=S-25
HC-S-02
HC~S-04
HC-S-09
HC-S-13
HC-S-19
HC-S-25
HC-S-26

LPAHs in pglkg
HC-S-02
HC-$-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-16
HC-S-19
HC-S-20
HC-S-38
HC-S-41
HC-S-42
HC-S-24
HC-So02
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S=16
HC-S-19
HC-S-20
HC-S-24
H0-8-38
HC-S-41
HC-S-42
HC-S-02
HC-S-04
HC*S*05
HC-S-07
HC-S-11

Cadmium, Total
Cadmium, Total

Lead, Total
Lead, Total
Lead, Total
Lead, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total

Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphlhene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene

Acenaphthylene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene

Fluorene
Fluorene
Fluorene
Fluorene
Ruorene

5.6 5,1 1~10
6.6 J 5,1 1,29
837 450 1.86
626 450 1.39
1160 450 2.58
644 J 45O 1.43
855 410 2.09
450 4t0 1.I0
563 410 1.37

798 J 410 1.95
1020 J 410 2.49
1330 J 4t0 3,24
435 J 4t0 1,06

14000 500 28.00
1100 500 2.20
560 500 1.12
990 500 1,98
810 5OO 1.62
960 500 1,92
940 500 1.88
630 500 1.26

6100 500 12.20
1500 500 3,00
4000 500 8,00
1600 500 3.20
920 500 1.84

3600 560 6,43
12000 960 t2:50
1700 960 1,77
1400 960 1.46
1700 960 1.77
1200 960 1.25
1300 960 1.35
1700 960 1.77
1900 960 1.98
5900 960 6.15
2000 960 2.08
6600 960 6.88
4100 960 4.27
2000 960 2.08
1500 960 1.56

14000 540 25.93
670 540 1.24
570 540 1.06
730 540 1.35
590 540 1.09

Ha~ Crowser
J-5624-10

Enrichment
ML Ratio

2000 7.00

2000 3.05

2000 2~00

2000 1.80

3600 3.89

Refer to notes at the end of this table.
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID _
LPAHs in pglkg

HC-S-16
HC-S-19
HC-S-20
HC-S-24
HC-S-41
HC-S-24
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S~!3
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-28
HC~S-30
HC-S-38
HC-S-39
HC-S-41
HC-S-42
HC-S-01
HC~S-02
HC=S-03
HC=S=04
HC~S-05
HC-S~07
HC~S~08
HC-S~09
HC-S=I 1
HC=S-16
HC-S-24

HPAHs in pglkg
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07

Chemical Constituent

Fluorene
Fluorene
Ftuorene
Ftuorene
Fluorene

Naphthalene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Pl~enanthrene
Total LPAHs
Total LPAHs
Total LPAHs

Total LPAHs (1!2
Total LPAHs (1/2
Total LPAHs (1!2
Totai LPAHs {1/2
Total LPAHs {I!2
Total LPAHs (1/2
Total LPAHs (1!2
Total LPAHs (1/2

u)
u)
u)
u)
u)
u)
u)
u)

Hart Crowser
J-5624-10

Benz(a)anthracene
Benz(a) anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene

SL ML
Concentration Enrichment Enrichment

(mg/kg) SL Ratio M L Ratio

620 540 1.15
2500 540 4.63
700 540 1.30

1200 540 2,22
650 540 1.20

2200 2t00 1.05
49000 1500 32.67 21000 2.33
74000 1500 49.33 21000 3.52
16000 1500 10,67
6400 1500 4.27
4700 1500 3.13
3100 1500 2.07
6100 1500 4.07
4300 1500 2.87
5000 1500 3.33
5700 1500 3.80
2100 1500 1,40
2700 t500 1,80
4900 1500 3.27
26000 1500 17.33 21000 1.24
7900 1500 5.27
1900 1500 1.27

15000 1500 10.00
1700 1500 1,13
1600 1500 1,07

23000 1500 15,33 21000 1.t0
4700 1500 3.13
7800 1500 5.20
5300 1500 3,53
99000 5200 19,04 29000 3.41
124000 5200 23.85 29000 4.28
41000 5200 7.88
10470 5200 2.01
8130 5200 1.56
9920 5200 1.91
7120 5200 1,37
8110 5200 1,56
9380 5200 1,80
8980 5200 1,73
29010 5200 5.58 29000 t.00

59,23 5100 I5,10
62,31 5100 t&88
21,54 5100 5,49
10.00 5100 2,55
6.62 5t00 1,69
5.38 5100 1,37
9.23 5100 2.35

Refer to notes at the end of this table.

77000 t300
81000 1300
28000 1300
13000 1300
8600 1300
7000 1300
12000 t300
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID Chemical Constituent

Hart Crowser
J-5624-10

HP,i~Hs in pglkg
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC~S~20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-35
HC~S=38
Hc-S-39
HC-S-41
HC~S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S~01
HC-S-02

Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
8enz(a)anthracene

Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a) pyrene
Benzo(a) pyrene
Benzo(a) pyrene
Benzo(a)pyrene
Benzo(a) pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo{a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a) pyrene
Benzo(a)pyrene
i3enzo(a)pyrene

Benzo(g,h,I)perylene
Benzo(g,h,I)perylene

HC-S-03 Benzc(g,h,l)perylene 22000

SL ML
Concentration Enrichment Enrichment

(mglkg) SL Ratio ML Ratio

Refer to notes at the end of th|s table.

8200 1300 6,31
11000 1300 8,46
11000 1300 8.46
4600 1300 3.54
4800 1300 3.69
9000 1300 6.92
44000 1300 33.85
14000 1300 10.77
4000 1300 3.08
37000 1300 28.46
2300 1300 1.77
3200 1300 2.46
2700 1300 2,08
1500 1300 1.15

29000 1300 22.31
6200 1300 4.77
15000 1300 11.54
11000 1300 8,46
86000 1600 53.75
82000 1600 51.25
33000 1600 20.63
15000 1600 9.38
9600 1600 6.00
9100 1600 5.69
13000 1600 8.13
11000 1600 6.88
12000 1600 7.50
13000 !600 8.13
5500 I600 3.44
5400 !600 3.38
11000 1600 6.88
55000 1600 34.38
18000 1600 11.25
4900 1600 3.06
39000 1600 24.38
2700 1600 1.69
4000 1600 2.50
3300 1600 2.06
1800 I600 1.13

31000 1600 19.38
6700 1600 4.19
1700 1600 1.06

20000 t600 12.50
14000 1600 8.75
55000 670 82,09
50000 670 74.63

670 32.84

6100 1.61
5100 2.16
5100 2.16

5100 t.76
5100 8.63
5100 2.75

5100 7.25

5100 5.69
5100 1.22
5100 2.94
5100 2.t6
3600 23.89
3600 22.78
3600 9.t7
3600 4.17
3600 2.67
3600 2.53
3600 3.61
3600 3.06
3600 3.33
3600 3.61
36O0 t.53
3600 1.50
3600 3.06
3600 I5.28
3600 5.00
3600 1.36
3600 10.83

3600 1.11

3600 8.6!
3600 t.86

3600 5.56
3600 3.89
3200 17.19
32OO 15.63
3200 6.88
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID Chemical Constituent

SL
Concentration Enrichment

(mg/kg) SL Ratio
HPAHs in pglkg

HO-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S4 1
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC=S=28
HC-S-30
HC-S-32
HC-S-35
HC-S-38
HCOS-39
HC=S-40
HC-S-41
HC-S-42
HC-S-0t
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
H C-S-1 !
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-8-28
HC~S~30
HC-S-32
HC~S~38

Benzo(g,h,0perylene
Benzo(g,h,t)perylene
Benzo(g,hJ)perylene
Benzo(g,h,I)perylene
Benzo(g,h,I)perylene
Benzo(g,h,I)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
8enzo(g,h,i)perytene
Benzo(g,h,i)perylene
Benzo(g,h=i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)peryIene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene

Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Ch~sene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene

11000 670 !6,42
7100 670 10.60
5t00 670 7.61
9400 670 14.03
6800 670 10.15
8600 670 12.84
8900 670 13.28
3900 670 5.82
4000 670 5.97
7600 670 11.34

38000 670 56.72
13000 670 19.40
330O 670 4.93

27000 670 40.30
1000 670 1.49
1900 670 2.84
2800 670
2500 670 3.73
1200 670 1.79
1200 670 1.79

23000 670 34.33
5400 670 8.06
1300 670 1.94

16000 670 23.88
11000 670 16.42
75000 1400 53.57
78000 1400 55.71
30000 t400 2t.43
11000 1400 7.86
7800 1400 5.57
6300 t400 4,50
10000 !400 7.14
8600 t400 6.14
11000 1400 7.86
11000 t400 7.86
4500 1400 3.21
4500 1400 3.21
8900 1400 6,36

46000 1400 32.86
14000 1400 10.00
3800 1400 2.71

38000 1400 27.14
1500 1400 1.07
2200 I400 1.57
3200 1400 2.29
3000 1400 2.14
I200 t400 0.86

31000 1400 22.14

Refer to notes at the end of this table.

Hart Crowser
J-5624-10

Enrichment
ML Ratio

3200 3.44
320O 2,22
3200 t.59
3200 2.94
320O 2,t3
32O0 2.69
3200 2.78
3200 1.22
320O 1.25
3200 2~38
3200 11,88
3200 4.06
3200 1.03
3200 8.44

3200 7.19
3200 1.69

3200 5.00
3200 3.44

21000 3.57
21000 3.71
21000 t.43

21000 2.19

21000 t.81

21000 t ,48
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
!HPAHs in pglkg

HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-I 1
HC-S-13
HC-S-14
HC-S-I6
HC-S-t9
HC-S-20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S-35
HC-S-38
HC-S~39
HC-S-40
HC~S-41
HC-S~42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S~28

ChemicaI Constituent

Chnjsene
Chrysene
Chrysene
Chrysene

Dibenz(a,h)anthracene
Dibenz(~a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anth racene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)ar~thracer~e
Dibenz(a,h)anthracene
Dibenz(a,h)anth racene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h}anthracene
Dibenz(a,h)anthracene

F]uoranthene
Fluoranthene
Fluoranthene
Fluorar~thene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluorar~thene
Fluoranthene
Fluorar~thene
Fluoranthene
Fluoranthene
Fluoranthene
Fiuoranthene
F]uoranthene
Fluoranthene
Fluoranthene

Hart Crowser
J-5624-I0

SL ML
Concentration Enrichment Enrichment

(mglkg) SL Ratio ML Ratio

Refer to notes at the end of this table.

7000 1400 5.O0
1700 1400 1.21

16000 I400 11.43
11000 1400 7.86
1200 230 5.22
73O 230 3.17
670 230 2.91
1200 23O 5.22
1100 230 4.78
1300 230 5.65
2200 230 9.57
87O 230 3,78
570 230 2.48
1700 230 7.39

11000 230 47.83
3100 230 13.48
800 230 3.48

4700 230 20.43
350 230 1.52
630 230 2.74
540 230 2.35
290 230 1.26
280 230 1,22

7200 230 31.30
1700 230 7.39
290 230 1.26

3900 230 16.96
2600 230 11.30

120000 1700 70.59
130000 1700 76.47
42000 1700 24.71
21000 1700 12.35
18000 1700 10.59
13000 1700 7.65
19000 1700 11.18
13000 1700 7.65
16000 1700 9.41
21000 1700 12.35
9600 1700 5.65
13000 t700 7.65
21000 1700 12.35

70000 J 1700 41.18
26000 1700 15.29
7200 1700 4.24
84000 1700 49.41
3100 1700 1.82
5500 1700 3.24
6500 1700 3.82

1900 t.t6

1900 5.79
1900 1.63
1900
1£00 2.47

!900 3.79

1900 2.05
1900 1.37

30000 4.00
30O00 4.33
3OO00 1.40

30000 2,33

30000 2.80
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID Chemical Constituent

Had: Crowser
J-5624-10

SL ML
Concentration Enrichment Enrichment

(mg/kg) SL Ratio ML Ratio
HPAHS in p~kg

HC-S-30
HC-S-32
HC-S=34
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-44
HC-S*01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S~22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S=34
HC-S-35
HC-S-37
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-43
HC-S-44
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-05

Fluoranthene
Fluoranthene
Fluorar~thene
Fluoranthene
Fluoranthene
Fluoranthene
Fiuoranthene
Fluoranthene
F]uoraathene
Fluoranthene

Indeno(l,2,3-cd)pyrene
indeno{1,2,3=cd)pyrene
lndeno(1,2,3=cd)pyrene
]ndeno(1,2o3-cd)pyrene
lndeno(t,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
Indeno(t,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
tndeno(1,2,3-cd)pyrene
~ndeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
lndeno( 1,2,3-cd)pyrene
tndeno( 1,2,3-cd)pyrene
tndeno(1,2,3-cd)pyrene
lndeno( 1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
I ndeno(1,2,3-cd)pyrene
I ndeno(1,2,3ocd)pyrene
i ndeno( 1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
I ndeno(1,2,3-cd)pyrene
I ndeno(1,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
[ndeno(1,2,3-cd)pyrene
[ndeno(1,2,3-cd)pyrene
indeno(1,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene

5200 I700 3.06
2000 t700 1.18
2300 1700 1.35
2700 1700 1.59
58000 1700 34.12
13000 1700 7.65
3000 1700 1,76

24000 1700 14,12
17000 1700 10.00
1800 1700 1.06

110000 600 183.33
92000 600 153.33
40000 600 66.67
19000 600 31.67
10000 600 16.67
i0000 600 16.67
17000 600 28.33
12000 600 20.00
15000 600 25.00
14000 600 2&33
7100 600 11.83
6600 600 11.00
13000 600 21.67
60000 600 100.00
21000 600 35.00
6000 600 10,00
41000 600 68.33
1800 6O0 3.00
3400 600 5.67
5100 600 8.50
4600 600 41.I8
1300 600 2.17
1300 600 2.17
230O 600 3.83
900 600 1.50

53000 600 88.33
10000 600 16.67
2600 600 4.33
25000 600 41.67
18000 600 30.00
t700 600 2.83
1400 600 2.33

98000 2600 37.69
100000 2600 38.46
40000 2600 15.38
21000 2600 8.08
20000 2600 7.69
20000 2600 7.69

30000

44OO
4400
4400
4400
4400
44OO
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

44OO
4400
440O

44OO
4400

44OO
4400

16000
160O0
16000
16000
16000
16000

1,93

25,00
20,91
9.09
&32
2,27
2,27
3,86
2,73
3,41
3.t8
t.61
1,50
2.95

13.64
4.77
1~36
9.32

0.77
1.16
1,05

12,05
2.27

5.68
4.09

6.13
6,25
2,50
1.31
t .25
1.25

Refer to notes at the end of this table. Page 6 of 8
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HPAHs in pglkg

HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC~S-14
HC-S-16
HC-S-19
HC-S-20
HC*S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC~S-30
HC=S=34
HC=S-35
HC-S-38
HC-S-39
HC-S-41
HC=S-42
HC-S~01
HC=S-02
HC-S-03
HC-S-04
HC-S=05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-8-22
HC-S-24
HC-S-26
HC-S-28
HC-$-01
HC-S~02
HC-S-03
HC-S-04
HC-S-05
HC~S-06
HC~S-07
HC-S-08
HC-S-09

Chemical Constituent

Pyrene
Pyrene
Pyrene

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene

Pyrene
Pyrene

Total Benzofluoranthenes
Total Benzofluo~anthenes
Total Benzofluoranthenes
Total 8enzofluoranthenes
Total Benzofluo[anthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluomnthenes
Total Benzofluoranthenes
Total 8enzofluoranthenes
Total Benzofluo~anthenes
Total Benzofluoranthenes
Total Benzofluo~anthenes
Total Benzofluoranthenes
Total Benzofluo~anthenes
Total Benzofluoranthenes
Total Benzofluoranthenes

Tarot HPAHs
Total HPAHs
Total HPAHs
Tota~ HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Tota~ HPAHs

SE
Concentration Enrichment

(mg/kg) SL Ratio ML

13000 2600
21000 2600
14OOO 26OO
16000 26OO
22000 2600
11000 2600
17000 2600
25000, 2600
68000 2600
25000 2600
7500 2600

110000 2600
3700 2600
6800 2600
7000 2600
5000 2600
2800 2600
2700 2600
46000 2600
10000 2600
22000 2600
16000 2600
144000 3200
141000 3200
5600 3200

22100 3200
13500 3200
11300 3200
20100 3200
13800 3200
16000 3200
18400 3200
7500 3200
6500 3200
14600 3200
7000 3200

47000 3200
3400 3200
5600 3200

775000 12000
759000 12000
296000 12000
134300 12000
95330 12000
75470 12000
122700 12000
88500 12000
106900 12000

5~00
8.08 16000
5.38
6.15 16000
8.46 16000
4.23
6.54 16000
9.62 16000
26.15 16000
9,62 16000
2,88
42.31 16000
1.42
2.62
2,69
1

41.18
1.04
17.69 16OOO
3.85
8.46 16000
6.15 16000
45.00 9£00
44.06 9900
1.75
6,9t gg00
4,22 9900
3.53 g900
6.28 9900
431 9900
5,00 gg00
5.75 9900
2.34
2.03
4,56 9900
2,19
14.69 9900
1.06
1.75

64.58 69000
63,25 69000
24.67 69000
11.19 69000
7,94 69000

41.18 89000
10,23 89000
7.38 69000
8.91 69000

Refer to notes at the end of this table,

Hart Crowser
J-5624-10

Enr[chment
Ratio

1,31

1.00
1,38

1.06
1.56
4.25
1.56

6.88

2.88

t.38
1,00
14.55
14.24

2,23
t .36
1.14
2.03
1.39
1.62
1.86

1,47

4,75

11.23
t 1,00
4.29
1.95
t.38
1.09
1.78
1,28
I

Page 7 of 8
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HPAHs in pglkg

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-$-24
HC-S-25
HC-S-26
HC-S-28
HC-S-32
HC~S-35

Phenols in l~glkg
H C-S-19

Semivolatiles in
pglkg

HC*S-19
HC-S-38

Chemical Constituent

Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs

2,4-Dimethylphenol

Dibenzofuran
Dibenzofuran

SL
Concentration Enrichment

(mglkg) SL Ratio

121500 12000 10.13
54570 12000 4.55
62370 12000 5.20
111800 12000 9,32
44500 12000 3.71
427700 12000 35.64

Pesticides/PCBs
pglkg

HC-S-16
HC-S-28
HC-S-36
HC-S-39
HC-S-43

Total DDT
Tota~ DDT
Total DDT
Tota~ DDT
TotaI DDT

15450 12000 1.29
28550 12000 2.38
38030 12000 3.17
12890 12000 1.07
16]80 12000 1~40

31 29 1,07

660 540 1,22
860 540 1.59

39 J 6.9 5.65
23 J 6.9 &33
15J 6k9 2.17
7 J &9 1.01
28 J 6.9 4.06

ML

6g000

69000

6£000

Notes:
J = Estimated concentration. Vakte is less than Method Reporting Limit, but greater than Method

Detection Limit.
SL = Screening Level from LCRMA.
ML = Maximum Level from LCRMA.

Ha~ Crowser
J-5624-10

ML
Enrichment

Ratio

1 ~76

1.62

6.20

Page 8 of 8
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample 1D
Metals in mglkg

HC-VC-11-$2
HC=VC-7=S2

HC-VC-11-$2
HC-VC-7-S1
HC~VC-7-S2

LPAHs in pglkg
HC=VC=18-S1
HC~VC-11=$1
HC-VC-11-$1
HC-VC-11-$2
HC-VC- 18-$1
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S2
HC-VC-11~S1
HC-VC-11-S2
HC-VC-42-S2
HC-VC-7-S2

HPAHs in pglkg
HC-VC-11-S1
HC-VC-t1-S2
HC-VC-18-S1
HC-VC-18-$2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-SI
H C-VC-42-$2
HC-VC-7-S1
HC-VC~7-S2

H C-VC-11-$1
HC-VC-11-S2
H C-VC-18-$1
H C-VC-18-S2
HC-VC*27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC~VC-7-S2

HC-VC-I 1
HC-VC-11-$2
HC-VC-18-$1
HC-VC-18-$2
HC-VC-27-S1

Concentration
Chemical Constituent (mg/kg)

Lead, Total
Lead, Total
Zinc, Total
Zinc, Total
Zinc, Total

Acenaphthene
Anthracene

iPhenanthrene
Pher~anthrene
Phenanthrene
Ph~nanthrene
P h ~ anthrene
Ph~nanthrene
Phenanthrene

Total LPAHs (1/2 U)
Tola~ LPAHs (1t2 U)
Total LPAHs (112 U)
Tote! LPAHs (112 U)

Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene

Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene

Benzo(g,hj)perylene
Benzo(g,hj)perylene
Benzo(g,h,i)perytene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene

527
576
656
469
65O

510
1000
4300
8400
2200
2200
2400
4500
10000
6100
7300
18400
20000
16100

7500
15000
4100
1600
3900
4400
9400

20000
20000
9300
8200
18000
4800
1900
4300
4800
11000
24000
23000
11000
5200
9600
2600
1300
3000

SL
Enrichment

SL Ratio

450 1.17
450 1.28
4t0 1.60
410 1.14
410 1.59

500 1.02
960 1.04
1500 2.87
1500 5.60
1500 1.47
1500 1.47
1500 1.60
I500 3.00
1500 6.67
1500 4.07
52OO 1.40
5200 3.54
5200 3.85
52OO 3.10

1300 5.77
1300 11.54
1300 3.15
1300 1.23
1300 3.00
1300 3.38
1300 7.23
1300 15.38
1300 15.38
1300 7,15
1600 5,13
1600 11.25
1600 3.00
t600 1,19
1600 2,69
1600 3.00
1600 6.88
1600 15.00
1600 14,38
1600 6,88
670 7.76
670 14.33
670 3.88
670 1,94
670 4,48

Refer to notes at the end of th~s table.

ML

I300
5100

5100
5!00
5100
5100
3600
3600
3600

3600
3600
3600
3600
3600
3600
3200
3200

Hart Crowser
J-5624-10

ML
Enrichment

Ratio

5.77
2.94

t .84
3.92
3.92
1
2.28
5.00
1.33

1.19
1.33
3.06
6.67
6.39
3,06
1.63
3.00

Page 1 of 3
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HC-VC-27-S2
HC.VC-42-S1
HC=VC=42-S2
HC-VC-7-S1
HC-VC-7=S2
HC-VC-11-$1
HC-VC-11~$2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

HC-VC-11-S1
HC-VC-11-$2
HC-VC-18-$1
HC-VC-18-$2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC=VC=42-S2
HC~VC-7-S1
HC-VC-7-S2

HC-VC-11-S1
HC-VC-11-S2
HC-VC-I8-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC~VC~32-S1
HC=VC-39=S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7~S1
HC-VC-7-S2

HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC.VC.27-St
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

Chemical Cor~stituent
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)peryIene

Concentration
(mg/kg)
3300
7300
16000
14000
6800

SL
670
670
670
670
670

Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene

Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Ftuoranthene
Fluoranthene
FIuoranthene

7300 1400
14000 1400
4000 1400
1800 1400
3800 1400
4200 1400
8900 t400
19000 1400
20000 1400
9800 i400
I0000 1700
2i000 1700
5700 1700
2300 1700
5500 1700
6200 1700
11000 1700
27000 1700
28000 1700
14000 1700

Indeno(1,2, 3-cd)pyrene
Indeno(1,2,3~cd)pyrene
Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd}pyrene
Indene(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene
I ndeno(!,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
I ndeno(1,2,3-cd)pyren~
Indeno(! ,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrer~e
Pyrene
Pyrene

9200
1800O
4400
22O0
5500
6000
690
1100
730

15000
32000
25000
12000
9100
18000
5000
5000
5600

10000
24000
24000
12000

600
60O
60O
600
6O0
600
600
600
600
600
600
600
600
26O0
2600
2600
2600
2600
2800
2600
2600
2600

SL
Enrichment

Ratio
4.93
10.90
23.88
20.90
10.15
5.21
I0.00
2.86
1.29
2.71
3.00
6,36
13.57
14.29
7.00
5.88
I2,35
3,35
1.35
3.24
3,65
6,47
15.88
16.47
8.24

15.33
30.00
7.33
3.67
9.17
l&00
1,15
1.83
1.22

25.00
53.33
4I ,67
20.00
3.50
6.92
1.92
1,92
2,15
3.85
9.23
9.23
4,62

Refer to notes at the end of th|s table.

Hart Crowser
J-5624-10

ML
Enrichment

ML Ratio
3200 1.03
3200 2,28
3200 5.00
3200 4.38
3200 2.t3

4400 2.09
4400 4,09

4400 1.25
4400 1,36

4400 3.41
4400 7.27
4400 5,68
4400 2.73

16000 t.13

16000 1,50
16000 1,50

Page 2 of 3
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Ore! on

Sample ID ....... ::~ Chemical Constituent
HC-VC-11-SI Total Benzofluoranthenes

Concentration
(mg/kg)
13100

SL
3200

SL
Enrichment

Ratio

HC-VC-I 1-$2
HC-VC-18-$1
HC-VC-18-$2
HC-VC*27-S1
HCuVC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

HC-VC-11-$1
HC-VC-11-S2
HC-VC-18-$1
HC-VC-18-$2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-SI
HC-VC-42-S2
HC~VC-7-S1
HC-VC-7-S2

Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes

Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs

25000
7500
3400
7100
7300
171OO
36000
36000
18000
701O0
140600
38300
16500
38600
42300
91700

200000
192000
94900

3200
3200
3200
3200
3200
3200
320O
3200
3200
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000

7.81
2.34
1.06
2.22
2.28
5.34
1t.25
11,25
5.63
5.84
11.72
3,19
1.38
3.22
3.53
7.64
16.67
16.00
7.91

Hart Crowser
J-5624-10

ML
Enrichment

ML Ratio
9900 1.32

9900 1,73
9900 3.64
9900 3,64
9900 1.82

69000 1.02
69000 2.04

69000 1,33
69000
69000    2.78
69000 1.38

Notes:
J = Estimated concentration. Value is less than Method Reporting Limit, but greater than Method
Detection Limit,
SL = Screening Level from LCRMA.
ML = Maximum Level from LCRMA,
E-Ratio = The enrichment ratio of a sample concentration to the SL and ML value.

Page 3 of 3
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Table t2 - Summary of Pencil Pitch and Diesel Results
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Name
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101
HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-I5

Lab Code
K9807097-03I
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-038
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K9807115-001
K9807115-002
K9807115-003
K9807115-004
K9807115-005
K9807115-006

Pend. Pencil
Pitch1 Pitch3

Pencil
Pitch2

7730
7620
2940
1350
963
763
t240
894
1080
i260

Diesel4

<100
<100
<100

960

35O

1230

551
630

Diesels

779
87
<50
183
115
135
106

647

<100      -
<100

- 77
<t00 ~
<100 -
<t00 -

HC=S-16 K9807115-007 - 1130
HC-S-17 K9807115-008 1100
HC~S-18 K9807169-012 2600
HC-S~19 K9807169-013 ~
HC=S=20 K9807169-014 = 1600
HC=S~21 K9807169-015 1800
HC~S-22 K9807115-009 - 449
H’~-S-23 K9807115-010 -
HC~S~24 K9807115-01t - 4320
HC-S=102 K9807115-012 = 1930
HC-S-25 K9807115-013 - 157
HC-S-26 K9807115-014 - 289
HC-S~27 K9807115-015 1400
HC-S-28 K9807115-016 - 384
HC-S-29 K9807115=017 910
HC-S-30 " K9807169-017 - 319
HC-~-31 K9807169-016 -
HC-S-32 K9807115-020 - ’ ......-~0,

<100

8430

573

57.6

11~’

<100       -
<50

<100       -
<100       -
<100       -

58
77

<25

<100
<100
<100
<100

<100
HC-S-33
HC-S-34
HC-S-35
HC-S-36
HC-S-37
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-8-42
HC~S-43
HC-S-44

K9807115-021
K9807169-002
K9807!15-018
K9807169-001
K9807115-0t9
K9807169-005
K9807169-004
K9807169-003
K9807169-009
K9807169-008
K9807169-007
K9807169-006

88.~ - <100
3360
727 -

195
1710 - <100
1220 = <100
101 - <100
84.1 - <100

962

<50
<50

212
375

96

100
I70 - <100
20.9 -

<50
<50
<50

Refer to notes at the end of th~s table,

Ha~ Crowser
J-5624-10
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Table 12 - Summary of Pencil Pitch and Diesel Results
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Name
HC-VC-7-S1
HC-VC-7-S2

HC-VC-11-$2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-22-S1
HC-VC-22-S2
HC-~fC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2

Lab Code
K~807097-004
K9807097-005
K9807097-0t3

Penci! Pencil Pencil
Pitch~ Pitch2 Pitchs Diesel4 Diesel5

- 1920 - NR NR
- 938 - NR NR
- 703 - <100 -

<100 ~
<25 -
NR NR
NR NR

ND
385
422

NR

- . NR NR
- NR NR
~ NR NR

K9807097-014
K9807097-007
K9807097-008
K9807097-001
K9807097-002
K9807097-016
K9807097-017
:K9807097-019
K9807097-020

- 1400 -
- 23 -
- 21 -
- 385 -
~ 166 - NR
~ 26 - NR

- 48 - NR NR
- ND - NR NR
- 80 - NR NR
- 54 NR NR
- 906 - NR NR
- 2000 -, NR NR

K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029

Notes:
~ Pencif Pitch measured by NWTPH-Dx.
2 Pencil Pitch calculated as a function of LCRMA HPAHs using the BNA extract for analysis.
~ Pencil Pitch calculated as a function of LCRMA HPAHs + alky~ated homologs of fluoraathene,

pyrene and chrysene. The aromatic fraction of the NWTPH-Dx extract was used for the analysis.
4 Diesel measured by NWTPH-Dx.
5 Diesel calculated as a function of Pristane and Phytane. The aliphetic fraction of the NWTPH-Dx

extract was used for the analysis,
NR = Not Reported

HaA Crowser
J-5624-10

Page 2 of 2
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Site Location Map
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

II

Note: Base map prepared from the USGS 7.S-minute quadrangle of Linnten, Oregon, dated 1990.

SCALE 1 : 24 000

1 ~/2 0                                      I M~LE

1000 0 1000 2000 3000 4000 5000 6000 7000 FEET

CONTOUR INTERVAL 10 FEET

NATIONAL GEODETIC VERTICAL DATUM OF 1929

J-5624-10 4/00
Figure 1
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Study Area Map- Slip 3, Pier 5, and Wheeler Bay
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

~te Pilings
c Removal

SLIP NO. 3

/
Note: I. Base map prepared from a Terminal 4 site plan, provided by Po~’L of Portland.

FI

Study Area

Dolphin for
Line Handler

I 0 100 200 400

I;
Approximate Scale in Feet

J-5624-10 4/00
Figure 2
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Historical Sediment Sample Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Wheeler Bay

\
Concrete Pilings Exposed
by Deck Removal

\

’\

’\

\

Note: L Base map prepared from a Terminal 4 site plan, provided by Port of Portland,

Legend:

Ki~cter Morgan

SLIP NO. 3

Grab Sample Location (t994)

Core Sample Location (1994) (Dredged 1995)

Portland Harbor Study Split Sediment Sample Location and Number (9/97)

Portland Harbor Study Sediment Sample Location and Number (9/97)

Pencil Pitch Sediment Sample Location (7/97)

i ¯ Maintenance Dredging Sediment Sample Location (5/97)

Dolphin for
Line Handler

0 1 O0 200 400

Approximate Scale in Feet

1-5624-t0 4/00
Figure 4
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| RI Sample Location Plan

!

|

Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

43©
Wheeler Bay

by Deck Removal

\

26@

~2~
SLIP NO. 3

(~t9
1o@

W-Old, @3

Dolphin for
Line Handler

0 100     200 400

Approximate Scale in FeetNole: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
Legend:

I 40 @ Surface Sediment Sam(fie Locatior~ and Number (Referred in Text an6 Tables as

39,~ Collocated Surface and Subsurface Sedimen~ Sample Eocat[on and

~ W-03 ~ Water Sampte Locatio~ and Number (Referred in Text and Tables as HC-W~) J-5624-1 O 4/00
Figure 5
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Sediment Sampling Location Plan for Metals Analysis
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

’\

i
t

Legend:

I

Wheeler Bay

41

\

Concrete Pilings Exposed
by Deck Removal

Corps Harbor Line/\---/\\’\,,

\

SLIP NO, 3 2@

Dolphin for
Line H~ndler

\
Note: t. Base map prepared fror~ a Terminal 4- site plan, provided by Port of P~rtlanfl.

Sediment Sampling I.ocation and Number

O 100     200 400

Approximate Scale [n Fee~:

~CI~OWS -EI~
j-5624-1 o 4/0o
Figure 6
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Cross Section Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

,\ 43 ~ D
,\

Wheeler Bay

\\       44~

\

\     37@

k~ W-03

~
,\ C @~3 28(~ ~v-o2~ SLIP 3

Concrete Pi~ings Exposed
by Dec~ Removal 24~

\          34@

Corps Harbor Line            ~p ~

Note: 1. Base map prepared from a Ten,nat 4 site plan, provided by Port of Par:land.

Legend:

B flqnder Morgan

o

Dolphin for
Line Handler

AT

B!

0 I00 200 400

Approximate Scale in Feet
Surface Sediment Sample Location and Number {Referred in Text and Tab[~ a~ HC-54~)

Collocated Surface and Sebsurface Sedime~t Sample Location and N~amber
{Refer~ed [n Text and gable~ a~ HC-S-#iHGVC4)

W-03 & Water Sample Location and Number (Refer~ed In text and Tables as HC~W4}

C’

1-5624-t0 4/00
Figure 7
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Bioassay Sampling Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Nole:

Wheeler Bay

42 0

35 0
30 @

36 0

\ S/JP NO. 3 28 0

\
Concrete Pilings Exposed
by Deck Removal

\ 26 0

\ 0 39

Corps Harbor Line ----~ "\"\

19

22 @

16@

24 @

I. Base map prepared from a Terminal 4 site plan, provided by Port of Port’and,

5

Dolphin ~or
Line Handler

1@

7@

4@

Legend:

39 0

16@

Phase I Bioassay Sediment Sampling Location and Number

Phase II Bioassay Sediment Sampling Location and Number

0 1 O0     200 400

Approximate Scale in Feet

J-5624-10 4/00
Figure 10
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Pencil Pitch Concentration Contour Plan
Port of Portland Terminal 4 - Slio 3 Remedial Investigation

Wheeler Say Pencil Pitch 11220 mgikg

31@

’\,SLIP NO. 3

Concrete Pilings Exposed
by Deck Removal

I Pendl Pitch 1 O0 mgikg

__,_
! Pencil Pitch 3’360 mg/kgk Pendi Pitch 157 mg/kg

Corps Harbor Line

Note: t, Base map prepared from a Terminal 4 site plan, provided by Port of Port[a~d.

Legend:
40 @ Surface Sediment Sample Location and Number

Dolphin for
Line Handler

0 1 O0     200 400

Approximate Scale in Feet

390 Collocated Surface and Subsurface Sediment Sample Location and Number

Pencil Pitch Conce~tration Contour in mg!kg

(~) Bioassay Failure

~ Bioassay Pass

J-5624-10 4/00
Figure l 1
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Diesel Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial lnvestigation__~

Diesel <I00 mg/kg k

Wheeler B~y Diesel <100 mg/k~

’X

Diesel <10~ m~kg

0

sed

L- X2 2 ~

Diesel <50 m~k~

phin for
Line Handler

Corps Harbor Line -..         ~ @

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

Legend:
4o@ Surface Sediment Sample Location and Number

0 1 O0     200 400

Approxirnate Scale in Feet

390 Collocated Surface and Subsurface Sediment Sample Location and Number

Diesel Concentration Contour in mg/kg

O Bioassay Failure

Bioassay Pass
HARTCROWS "ER
J-5624-10 4/00
Figu re 1:2
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LPAH Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

\

\

6@

~0
ol

33
\, SLIP

\
Concrete Pilings Exposed
by Deck Removal

\

~ 25~000

Note: t. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
Legend:

40@ Surface Sediment SampIe Location and Number

Dolphin [’or
Line Handler

Collocated Surface and Subsurface Sediment Sample Location and Number

0 100    200 400

Approximate Scale in Feet

LPAH Concentration Contour in

LPAH LCRMA Maximum Level (ML) Contour in

LPAH LCRMA Screeching Level (SL) Contour in l.tgikg

~-~ Bioassay Failure ~
~] Bioassay Pass

~CRowsER

i J-5624-10 4/00
Figure 13
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HPAH Concentration Contour Plan
Port of P0~!~ndt ~.r~inal 4- Slip 3 Remedial lnvestit~,ation

37 @

Concrete Pilinss Exposed
by Deck Removal

Corps Harbor Line

Dolphin for
Line Handler

!

Nole: 1. Base map prepared from a Terminal 4 site plan, provided by Port o~ Portland,

Legend:
4o0 Surface Sediment Sampie Location and Number

O 1 O0     200 4OO

Approximate Scale in Feel

390 Collocated Surface and Subsurface Sediment Sample Location and Number

HPAH Concentration Contour in ~g/kg

HPAH LCRMA Maximum Level (ML) Contour in

HPAH LCRMA Screening Level (SL) Contour in ~g/kg

Bioassay Failure

Bioassay Pass
J-562@~ 0 4/00
Figure t 4
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Zinc Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Wheeler Bay

~\, 320 29

’\ SLIP NO, 3

Concrete Pi:,
by Deck R~

\
38@

~ 3~

Corps Harbor L/~e ~
)

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Po~t of Portland.

Legend:
40@ Surface Sedimen~ Sample Location and Number

~ Dolphin for
Line Handier

0 1 O0    200

Approximate Scale in Feet

400

390 Collocated Surface and Subsurface Sediment Sample Location and Number

Zinc Concentration Contour in mg/kg

Zinc LCRMA Screening Level (SL) Contour in mgikg

~ Bioassay Failure

L_~ Bioassay Pass
~Cr~OwS~

I J-5624-1 O 4/00
Figure 15
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Lead Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Wheeler Bay

\\

\,, Kinder Morgan

’~
3 ~                        2 9 @

~,O
Concrete Pi~ings

’X
by Deck Remow

’ ~, 34~
~ 3

~4k,,k,,~°

Dolphin for
Line Handler

Corps Harbor Line             , r~

Note: t, Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

legend:
40 @ Surface Sediment Sample Location and Number

Collocated Surface and Subsurface Sedimen~ Sample Location and Number

Lead Concen|ration Contour in mg/kg

Lead LCRMA Screening Level (SL) Contour in mgikg

(D Bioassay Failure

Bioassay Pass

o lOO    200 400
,
Approximate Scalein Feet

F5624d 0 4/00
Figure 16

KMB00007042



!
!
!
I
i
I
I
I
i
i
i
I
!
i
!
!
i

Vertical Distribution of Chemical Constituents: HC-7
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample ID

HC-S-07

H C-VC-7-S1

HC-VC-7-S2

Legend:

Screening Level

|

HPAH (pg]kg)

92,000 (>SL/ML)

94,900 (>SL/ML}

Metals (mg/kg)

322 Pb (<SL)
399 Zn (<SL)
2 Cd (<SL}

361 Pb (<SL}
469Zn
2.4 Cd

~76 Pb (>SL)
650 Zn (>SL)
3.3 Cd (<SL)

Pencll Pitch (mgikg) Diesel (mg/kg)

I

1,240 106

1,920 NR

938 i NR

ML Maximum Level

NR Not Reported

~CRows "ER
I-S624-10 4/o0
Figu re 17
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Vertical Distribution of Chemical Constituents: HC-11
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample

HC-S-11--

t

~1 C-VC-11

1

~Del)th in

I 0-0.3
-V------

|

2 1 40

i

|
|

7,300 (>SL)

HPAH

121,500 (>SLiML)

70,100 (gSL/ML)

140,600 (>SL!ML)

M~tats (mgikg)

397 Zn (<SL)
1.9 Cd

169 Pb {<SL)
273 Zn (>SL)
1,2 Cd (<SL}

527 Pb (>SL)
656 Zr~ (>SL)
3.2 Cd

iPencit Pitch (mg/kg}

I~230

703

1,400

Diesel (mgikg} ;

i    <t00

<too

Legend:

I SL Screening Level g

ML Ma×imum Level H~CROWSF~

I NR Not Reported i-5624-10 4/00
Figure t8
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Vertical Distribution of Chemical Constituents: HO13
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

" Sample ID

i HC-S-13

[Depth in

o-2.o

2.0- 4.0

54,570(>SL) [ 3,50O(<SLiML}

,

2,256 {<SL) [ 182 (<SL/ML}

I

I

Metals (mg/kg)

798 Pb (>SL)
798 Zn

61 Pb (<SL)
6~ Zn (>SL)

65 Pb (<SL)
65 zn

rPencil Pitch

551

23

21

:     <25

NR

Legend:

I SL Screening Level

ML Maximum Level H~CROWS~E~

i NR Not Reported 1-5624-t0 4/00
Figure
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Vertical Distribution of Chemical Constituents: HC-18
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample ID

HC-S-18-

HC-VC-1

H C-VC-18-$2

Screening Level

Maximum Level

Not Reporied

Depth ~n
Feet

i [PAH (pg,/kg)    HPAH

NR

1,320 (<SL)

r

38,300 (>SL/ML)

16,500 (>SL!ML)

Metals (mg/kg) !Pencil Pitch (mg~kg) Diesel

2,600

385

t66

i

~CROWS "ER
J.5624-10 4/00
Figure 20
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Vertical Distribution of Chemical Constituents: HC-22
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
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Depth
Sample ID

i Feet

HC-S-22

HC-VC-22.$1

!    --j 3,~2o (<SL)

237 {<SL)~

HPAH

44,500

2,563 (<SLiML}

100 (<SLiML}

125 Pb (<SL)
225 Zn (<SL)

12.1 Pb (<SL)
55 Zn (<SL)

3 Pb (%0
37 zn (<SL}

iPencil Pitch (m~kg)

449

D{esel (mgikg)

<I00

NR

! Legend:
SL    Screening Level

I ML Maximum Level

No~ ~epo~e~ H~r~CROWS.r:.R
Not Detected 1-~-to

Figure 21
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Vertical Distribution of Chemical Constituents: HC-27
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

$~mple ID

C-VC-27-$1

E-VC-27-S2

HPAH

38,600 (>SLiML)

Pencil Pitch
I Dieset

449 i    <~00

I 42,300 (<SI~/ML)

!

ND NR

I
Legend:
SL    Screening Level

I ML Maximum Level

NR Not Reported ~Cr~OWSF~

I ND Not Detected J-5624-1o 4100
Figure 22
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Vertical Distribution of Chemical Constituents: HO32
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample ID

HC-S-32

HC-VC-32-S1

HC-VC-32-S2

1

iDepth ir
Feet

I O-0.3

530 (<SL)

6o (<SL)

HPAH (Ug/~kg)

12,890 (<,SL!ML)

4,770

ioo (~S~/ML)

iP~encil Pitch

I
I

130

48

ND

iDiesel

<I00

i
Legend:
SL Screening Level

I ML Maximum Level

NR Not Reported ~CI’~OWS’E~

I ND Not Detected J-5624110 4/00
Figure 23

KMB00007049



I
I

Vertical Distribution of Chemical Constituents: HC-39
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
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i

HC-S-39

HC-VC-39-S1

HC-VC-39-S~

Da~th inl ! ;LPAH (,ugjk~) HPAH (pgikg) Metals (mg/kgl iPendl Pitch (mg/kgI Diesel (mg/kg)

6,269 (<SI.)

~7o (<s~)

60 (<sL)

7,200 (<SL/ML)

; 8,010 (<SL/ML)

1 5,380 (<SLIML)

30.1 Pb {<SL)
104 Zn {<SL)

9.3 Pb (<SL)
89Zn

!27.6 Pb (<SL)lJ
~o~ Zn (<SL~ j

!

727

8O

54

<50

NR

NR

Legend:
SL    Screening Level

I ML Maximum Level

NR No~ Reported

i J-5624-10 4100
Figure 24
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Vertical Distribution of Chemical Constituents: HC-42
Port of Portland, Termina| 4- Slip 3 Remedial Investigation

! S~mple ID

r HC-S-42-

HCNC-42-St

H C-vc-42-s~

Depth
Feet

[I-2.0

HPAH (pg/kg) :Metals (mg/kg) ¢~Pencll Pitch (mg/kg)

120,500

91,700 {>SLIM[,)

200,000 (>$LIML)

0.3 cd (<SL)

23.9 Pb
loo Zn
0.2 Cd

i79.1 Pb (<SL)
207 Zn (<SL)
0.7Cd (<SL}

1,220

906

2,000

<~0o

’ NR

NR

(mg/kg)

Legend:

i SL Screening Level

ML Maximum Level

ll21

I NR Not Reported

~CROWS£R
J-5624-t 0 4/00
Figure 25
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| Bioassay Testing Results
Port of Portland, Termina~ 4 - Slip 3 Remedial Investigation

i

I
I
I
I
i ",
I
I
I
i
I
I
i

Note;

I Legend:

39 0

I 16 @

Wheeler Bay

\ 36~

\       SLIP NO. 3
’\

Concrete Pilings Exposed
by Deck Removal

’\

’\

19

Corps Harbor Line -~*’\"\"\,

I. Base map prepared from a Terminal 4 site plan~ provided by Port of Portland,

Dolphin for
Line Handler

Color Code:
Phase I Bioassay Sediment Sampling Locat on and Number ~~s~,~,i~i~i~

"YeIIow = 2-Hit Criteriat
Phase II Bioassay Sediment Sampling Location and Number ~

0 100    200 400

Approximate Scale in Feet

AS = Amphipod Survival
MS = Midge Survival
MG = Midge Growth

One failure of l-hit criteria required for
overall bioassay failure,
Two failures of 2-[~it criteria required for
overall bioassay failure.

J-5624-10 4/00
Figure 27
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Delineation of Areas Requiring Further Evaluation Based on
Confirmatory Bioassay Tests
Port of Portland, Terminal 4 - Slip 3 Remedia~ Investigation

Wheeler Bay43@

AREAS REQUIRING FURTHER
EVALUATION

28@

270

220

SLIP NO, 3

~)23
1649

10@

’\ 390

Corps Harbor Line ~\\\~,0@

\,
’\

No|e: 1. Base map prepared from a Terminal 4 site plan, provfded by Port of Portland.
Legend:

40@ Surface Sediment Sample Location and Number

0 1 O0    200 400

Approximate Scale in Feet

U
390

W-03 A

Collacated Surface and Subsurface Sediment Sample Location and Number

Water Sample Location and Number J-5624-1 o 4/00
Figure 29

KMB00007055



KMB00007056



i
I
I
i
i
i

i
|
I
i
I
i
I
i-
i
i

APPENDIX A
FIELD ACTIVITIES SUMMARY
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APPENDIX A
FIELD ACTIVITIES SUMMARY
TERMINAL 4, SLIP 3 REMEDIAL INVESTIGATION

This appendix summarizes the field activities conducted October 12 through t 5,
1998, as part of the Terminal 4, Slip 3 (Slip 3) Remedial Investigation (RI).
sediment sampling and handling activities were performed in accordance with
the Oregon Department of Environmental Quality (DEQ)-approved Sampling
and Analysis Plan (SAP) developed for this project (Hart Crowser, 1998a). A
brief summary of the specific field activities and sample collection methods is
presented below along with a discussion of modifications to the approved plan.

Summary of Field Activities

Surface sediment, subsurface sediment, and water quality sampling was
performed in the Marine Terminal 4 Area (T-4). The T-4 study area consisted of
the sediments tocated upriver at Pier 5 Wiliamette River Dock (Pier 5), Slip 3,
and in Wheeler Bay, which is immediately down river and adjacent to Slip 3.
This sampIing was performed by Hart Crowser and subcontractor personnel.
Field activities included the following:

Hydraulic grab sampling of surface sediments;

Subsurface sediment core sampling; and

Water column sampling.

Surface Sediment Sampling Methods

Surface sediment samples (0 to I 0 centimeters) were collected at forty-four
locations, including nine surface sampies collocated with core locations using
hydraulic grab methods briefly described below. All samples were submitted for
chemical and physical testing and fifteen of these samp]es plus two reference
site samptes were also submitted for sediment bioassay analyses. Surface
sediment sampling was conducted in general accordance with the approved
project plan; modifications are described at the end of each section.

Surface sediment locations are presented on Figure 5. A summary of surface
sediment sample locations, dates, coordinates, and mudline elevations are
presented in Table 2.

Hart: Crowser
J-5624-10

Page A-1
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Hvdraufic Surface Grab Sampfin.q

Sediment samples were collected from 0 to t0 centimeters, in depth, using a
hydraulic grab sampler. The sampler deployed from the vessel R/VfVanc;.’,4nne
was used to collect sufficJal sedimenL samples for chemical, biological, and
physical testing. This sampler was designed by Marine Sampling Systems (MSS)
to collect large volumes of sediment from difficult matrices and bottom
conditions. Other instruments used to collect surficial samples included a
siphon hose to remove standing water, and stainless steel trowels, spoons, and
bowls to sample and mix the sediments as described in Section 4.4.3 of the SAP.
A qualified geologist logged each sample after hydraulic grab retrieval and
acceptance. Sample information recorded at each location included
coordinates, mudline elevation, date, time, visual description of sediment,
estimations of percent wood by volume, number of deployments, recovery
depth, sample I.D., and types of analysis to be performed.

Sampling equipment was decontaminated prior to and between sampling
activities as outfined in Section 4.4.3 of the SAP. Sample containers were placed
in cooled ice chests until transfer to the specified laboratory as described in
Section 6.4 of the Quality Assurance Project Plan (QAPP).

Field QA/QC. Two homogenized field duplicates were collected from surface
sample locations HC-S-09 and HGS~24 and labeled HC-S-101 and HC-S-102~
respectively. Homogenized duplicates were collected as separate jars tilted
from the same mixing bowl to assess laboratory variability. Duplicates were
analyzed for the chemicals of potential concern (COPCs) identified by the Port

of Portland (Port) and DEQ as well as total ammonia, total volatile solids, totat
sulfides, total organic carbon (TOC), and grain size.

Modifications to the Surface Sediment Samplin,q Plan

All proposed sampling locations along the shoreline of Slip 3 were slightly
modified to avoid riprap and debris, which was abundant in the failed attempts.
The proposed sampling location HC-S-41, in Wheeler Bay, was modified as it
was located on the riprapped bank.

Subsurface Sediment Core Sampling and Processing

Subsurface sediment sampling was completed with the collection of nine cores
on October 12, 1998. Sediment cores were collected using a vibracore with a

H art Crowser
J-562,1-I 0
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Hart Crowser
J-5624-I 0

4-inch-diameter aluminum core tube deployed from the research vessel
AZancy,4nne. Sediment core sampling, decontamination, and processing were
cot~ducted in general accordance with the approved project plan. Core
locations are presented on Figure 5. Subsurface locations, dates sampled,
positioning coordinates, and sediment elevations are presented in Table 2. Core
logs and geologic descriptions are compiled on Figures B-2 through B-I 0. A key
to sediment log descriptions is presented on Figure B~I (Appendix

Subsurface Sediment Core Samp/in.q

After the cores were retrieved and accepted, cores were capped, labeled, and
sealed tightly enough to prevent leakage or disturbance and stored upright in an
insulated core box filled with Blue-Ice until transport to the on-site location
(Warehouse 7) where processing was performed. Cores were handled in
general accordance with Sections 4.4 through 4.8 of the SAP.

Core samples were divided into three separate sections: top and bottom. Top
samples consisted of sediments 0 to -2 fee~ (consistent with the grab samples);
bottom samples consisted of sediments from -2 to -4 feet in the sediment
column. A deeper layer representing the -4 to -6 feet sediment column was also
sampled. These deeper sediment sections were archived for potential future
chemical analyses.

Sediment sections were placed in separate stainless steel bowls for mixint]. The
samples were thoroughly homogenized using stainless steel spoons until
uniform in texture and color. Homogenized sediments were placed into a pre-
cleaned sample container, labeled, and transferred immediately to cooled ice
chests until t~ansport to the laboratory. Each sample container was clearly
labeled with the project name, sample identification number, type of analysis to
be performed, date and time, and initials of person(s) preparing the sample, and
referenced by entry into the log book. Samples were stored at approximately
4°C until withdrawn for analysis.

Field QA/QC. Three homogenized field duplicates were collected from
subsurface sample locations HC-VC-I 3-$I, HC-VC-I 3-$2, and HC-VC-I I-$I, and
were labeled HC-VC-103, HC-VC-t 04, and HC-VC-t 05, respectively.
Homogenized duplicates were collected as separate jars filled from the same
mixing bowl to assess laboratory variability. Duplicate HC-VC-103 was analyzed
for total sulfide, total volatile solids, and volatile organics. Duplicate HC-VC-104
was analyzed for total volatile solids and semivolatile organics. Duplicate
HC-VC-t 05 was analyzed for total and dissolved priority pollutant metals, total
volatile solids~ total ammonia, and total organic carbon (TOC).

Page A-3
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Modifications to the Subsurface Sediment Core Sampling Plans,

The core samples were collected at the proposed location except for HC-VC-22,
which was moved approximately 38 feet toward the Hall Buck pier face after
three low-recovery attempts. It appeared that the proposed location was
positioned in the propeller scour zone for the berth. This condition was
evidenced by the lack of soft, recently deposited material overlying medium to
fine sand.

Water Sampling

Wafer Column Saml~ling

Water samples were collected from three locations to assess the contributions
of various sources (both aquatic and upland) to the water quality in the slip
(Figure 5). Water samples were collected using a 2-liter Van Dorn Bottle
deployed from the research vessel R.i~.AtancyAnne on October t 5, 1998.
Samples were collected in general accordance with Response to DEQ’s
Comments on the Remedial Investigation Work Plan (Hart Crowser, 1998b).

Water samples were collected at the mid-point between the water surface and
mudline and 1 meter above the sediment surface. Three water sampling
locations; HC-WS-01, HC-WS-02, and HC-WS-03 represented two depths:
middle water column (M) and bottom water column (B). Water samples were
preserved with Hydrogen Chloride (HCL) and analyzed for total suspended
solids (TSS); benzene, toluene, ethylbenzene, and total xylenes (BTEX);
polycyclic aromatic hydrocarbons (PAHs); and total and dissolved priority
pollutant metals (Table 6). A summary of analytical surface water results are
presented in Table 7.

QA/QC Samples. Two rinseate blanks were collected during water column
sampling activities to assess the effectiveness of decontamination procedures.
The rinseate blanks were labeled HC-RB-IO0 and HC-RB-101. Rinseate blanks
were analyzed for TSS; BTEX; PAHs; and total and dissolved priority metals.

Modifications to the Water Sampling Plans

The number of water column samples proposed in the initial work plan was
reduced from 12 to 6. Samples were collected in general accordance with
Response to DEQ’s Comments on the Remedial Investigation Work Plan (Hart
Crowser, t 998b}.

Page A-4
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Location Control and Documentation

Sampling location control was performed in accordance with the SAP. The
objective of the positioning procedure was to accurately determine and record
the positions (±3 m) of sampling locations. This determination was achieved by
referencing each sampling location to state plane coordinates with the use of
known survey control points and differential global positioning system (DGPS).

The following parameters were documented at each sampling location:

Horizontal location in state plane coordinates, as appropriate;

Vertical elevation in feet (including mudline and river elevation above
the mud]ine);

Time and date; and

River elevation referenced to Columbia River Datum (CRD).

These parameters were measured using combinations of DGPS, river elevation
gages, and back-up methods (i.e., triangulation or taping to survey control points
and/or terminal landmarks or structures).

Positioning while sampling was performed using a DGPS, which provided
positions every second with submeter accuracy for precise positioning of
sample locations. The navigation system onboard the vessel provided the vessel
pilot with a navigation display to enable piloting to sample locations and
recording of the exact location of the sediment core.

Modifications to the Location Control Plans

Modifications to the Rt/FS Project Plans and significant comments for location
control methods include the following:

The proposed sampling locations along the shoreline of Slip 3 were
slightly modified to avoid riprap and debris which was abundant in the
failed attempts.

The proposed sampling location HOS-41, in Wheeler Bay, was modified
as it was located on the riprapped bank.

The proposed sampling location HC-VC-22 was moved approximately
38 feet toward the Hall Buck pier face after three low-recovery attempts.
it appeared that the proposed location was positioned in the propeller

Hart Crows er
}-5624-1 o
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scour zone for the berth. This condition was evidenced by the lack of
soft, recently deposited material overlying medium to fine sand.

Sediment Quality Sample Handling

Sediment quality sample handling (collecting, packaging, transporting, and
documenting) was performed in general accordance with the SAP. On the
sampling vessel, the field representative in the "support zone" labeled each jar
with the sample identification information, filled out and signed the custody
forms, and checked each sample set before transport to the laboratory. The
person working in the "hot zone" composited and mixed the sediment surface
grab samples, filled the sample jars with sediment, and placed the iars into
cooled ice chests until transport to the specific laboratory.

Subsurface core samples were processed in Warehouse 7 located at the site.
Cores were extruded (pushed or cut with a circular saw), logged, composited,
and processed in this designated area. Samples were transported to Columbia
Analytical Services and Northwestern Aquatic Sciences, every one or two days
following proper chain of custody procedures outlined in the QAPFL The
sediment samples were submitted to the laboratories for selected chemical,
physical, and biological analyses ir~ accordance with the project plans. The
results of the laboratory analysis and bioassays are presented in Appendices G
and H (presented in Volume ]1) of this document.

!
I

Hart Crowser Page A-6

KMB00007063



KMB00007064



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX B
SEDIMENT CORE LOGS

KMB00007065



i
I

I
I

I

I

Key for Soil/Sediment Logs
Sample Description
Ciaesificotion of soils in this report ls based on v~suel field and laboratory observations which include denstty/conslstency~
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. V~suQl-manuol classification methods of ASTM D 2488 were used as an Identific~tio~ guide.

Soil descrTptions consist of the fol|owi~g:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additloncl remarks.

Density/Consistency
Soil density/consistency in borings |e related primarily to the Standard Penetration Resistance.
So~ density/consistency in test pits is estimated based an vTsual observation and is presented parenthetically on ~he test pit logs.

SAND or GRAVEL P~otrofion SILT or CLAY PenetroU0n

Very loose 0 - 4 Very ~oft 0 - 2 <:0.125

Loose � - t0 So~ 2 -- 4 0.125- 0.25

Medium dense 1G- 30 Medium stiff ~- 8 0.25 -

Oense 30 -- 50 Stiff 8 -- 15 0.5 --

Very ~ense >50 Very st~ff ~5 --30 1.0 - 2.0

Hord >30 >2.0

Moisture
Dry Little perceptible meieb~rs

Damp Some percep|ible moisture, probably below optimum

Moist Probably near optimum moisture content

Wet Much perceptible moisture, probably above opUmum

Legends

Sample Acceptability Criteria:
t, Overlying water ~s present
2. Water hue low turbidity
3. Sampler is not overfilled
4. Surface Is fiat
5. Penetrafion depth is acceptable
6. Compaction is less than 25 perce~t
7. Core tube is ~ntact

Core Observations

Mudline ~ Length of Core
not Driven below

Compaction Mudltne

Length of Retatned
Sediment Core

Core Drive Shoe
(usually removed)

Minor Constituents
Hot identified Tn description

Sl~ghtJy (clayey, silty, etc.)

Ctoyey, s~tty, sandy, gravelly

Very (~c~oy~y, silty, etc.)

~stlm~ted Percentage

O-- ~

5--12

12 -- 30

30 -- 50

Estimated Percentage of Other
Minor Constituents
~i.o.. shetts, wood, orgontcs, plastic, metal brick, refuse)

D~ip~ion Es~ImQ~d

Dusting Trace on Surface

Trace Discernible

Scattered

Moderate 5-20

Subs~ont~l 20-~0

MaWr Cons~ituen t >50

Test Symbols
CH~ Chemical Testing

GS GraTn S~ze

ARCH Archive

~ Continuous Nbracore

~L Att~rberg

SP O~ Sp~cflc Gravity

Rod Radio Isotopes
Pb-210 ~d Cs-137

Major Sediment Unit Contacts
Minor Sediment Unit Contacts

J-5624-10 7199
Figure B-1
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Sediment Core Lo9 HC-VC-7
Type of Sample: 4-inch ~ Vibracore
Date/Time: !0/12/98 1635
Recovery Length in Feet: 10.2
Total Drive Depth below Mudline in Feet: 11.0

NorLhing: 715,216
EasLing: 7,620,366
Mudline Elevation in Feet: -40.2 CRD
Core Tube Length in Feet: t4-

S-2

ARCH

10-

12-

13-

SEDIMENT DESCRIPTIONS

(Very soft Lo soft), wet, brown SILT with trace wood over
(medium stiff), wet, brown organic SILT with occasional Sand
lenses to 2 inches thick.

(Medium stiff), wet, brown, slightty sandy SiLT with wood
and gt-ass.

Core Tube
end Sed|ment

Notes: 1. Sediment contacts are inferred and actual cent.acts may vary.
:2. Horizontal datum - (DGPS) -- Oregon State Plane North and

vertical contre! is based on MLLW datum.
J-5624-10 7199
Figure B-2

KMB00007067



!
!
!

!
!

!
!
!
!
!

Sediment Core Log HC-VC-I"i
Type of Sample: C-inch ¢Vibrocore
Date/Time: 10/12/98 1050
Recovery Length in Feet: 15.0
Total Drive Depth below Mudline in Feet: 15.0

Northing: 713,5t4
EasHng: 7,620,275
Mudline Elevation in Feet: -4# CRD
Core Tube Length in Feet: 14

OR

O-

S-5
ARCH

SEDIMENT DESCRIPTIONS

6 inches of (very soft), wet, brown SiLT with moderate organics.

(Soft), wet, brown SILT with moderctte organics, [wigs, branches,
and a 3/4-inch piece at hard btack tar-like material.

-- Black SILT with wood l-inch--thick.

(Medium dense), wet, brown, slightly silty SAND with Silt lenses
to 2 inches thick.

(Medium stiff), wet, gray-brown, slightly sandy to sandy SiLT
with moderate organics, twigs, and grasses.

Core Tube
Sediment

Notes: 1. Sediment contuct:s ere [Marred end actuaf contacts r~ay wry.
2. Horizontal datum - (DGPS) = Oregon State Piano North and

verficat control is based on MLLW datum.
J-5624-10 7/99
Figure B-3
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Sediment Core Log HC-VC-13
Type of Sample: 4-inch ¢ Vibr~core
Date/Time: 10/12/98 16t5
Recovery Lengt.h in
Total Drive Depth below Mudline in Feet: 12,0

Northing: 71.5,136
Easting: 7,620,240
Mudiine Eievation in Feet: -40.2 CRD
Core Tube Length in Feet: l Z~

S-2

L~ng~h
Tn Fee~.
o

2-

4-

7-

SEDIMENT DESCRIPTIONS

2 inches of (very sofL), brown SILT.

(Medium dense), wet, block medium to fine SAND wit.h
occosionel Silt lenses.

Core Tube
on~ Sedi~e~t

Recovery

Notes: 1. Sediment contacts ore inferred end octuo~ contacts may vary. ~J~~l~2. Horizontsl do~um - (DGPS) - Oregon State Plane North and
vertical control ;s based on MLLW detum.

J-5624-10 7/99
Figure 13-4
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Sediment Core Log HC-VC-’I8
Type of Sample: 4-inch ¢ Vibracore
Date/Time: 10/12/98 1515
Recovery Length in Feet: 10,5
Total Drive Depth betow Mudline in Fee[: 12.0

Northing: 715,420
Easting: 7,620,185
Mudline Elevation in Feet: -48,0 CRD
Core Tube Length in Feet: 14

Cote Tube
and Sediment

S-3
ARCH

Length
Feet SEDIMENT DESCRIPTIONS

4 inches of (very soft), wet, brown SILT over alternating black,
medium to fine SAND and (medium stiff), brown SILT. Hard
tar-like fragments to 1-inch (<l%) and trace concrete-like
grovels to 2-1/2 inches. Send and Silt layer z~ to 6 fnches
thick.

(Medium dense), wet, black, medium to fine SAND.

(Medium stiff to stiff), wet, brown, organic SILT with wood
(twigs end branches).

Notes: 1. Sed[men~ contacts ere inferred and actual contacts may vary.
2. Horizonta~ datum - (DGPS} ~-- Oregon State Pt~ne North

vertlcol contro~ i~ based on MLLW d<~tum.
,I-5624-10 7199
Figure 8-5
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Sediment Core Log HC-VC-22
Type of Sample: 4--inch ¢ Vibracore
Date/Time: 10/12/98 1130
Recovery Length in Feet: 10.2
To~al Drive Depth below Mudline in Feet: 11.0

Northing: 71.3,590
Easting: 7,760,016
Mudline Elevation in Feet: ~-46.7 CRD
Core Tube Length in Feet: 14

S-1

S-2

ARCH

Length
ifl Feet

1--

2.-

5-

8-

12-

13-

SEDIMENT DESCRIPTIONS

(Medium stiff), wet, brown SILT.

(Medium dense), wet, bl~¢k, medium to fin~-~’~N-D-with
occasional grove].

ond Sediment
Recovery

14..

Notes: 1. Sediment contacts are inferred and actual contacts m~y vary.
2, Horizent(:~ datum -- (DGPS) - Oregon State Plane North end

vertical contro! ls based on MLLW datum,
J-5624-10 7/99
Figure B-6
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Sediment Core Log HC-VC-27
Type of Sample: #-inch ¢ Vibracore
Date/Time: 10/12/98 1215
Recovery Length in Feet: 12.7
Total Drive Depth below Mudline in Feet: 12.8

Northincj: 713,245
Easting: 7,619,799
Mudline Elevation in Feet: -43.0 CRD
Core Tube Length in Feet: 14

SEDIMENT DESCRIPTIONS

(Medium stiff), wet, brown, organic-rich SILT.

(Medium dense), wet, brown, silty SAND with Silt interbeds
%_o~_~w~gs_ __        _        _                         _ _ _/- -

(Medium stiff), wet, brown SILT w~th Sand inkerbeds.

(Medium dense), wet, brown, medium to fine SAND.

/Z

Notes: 1. Sediment contacts ore [nferred end actual contacts moy vary.
2.Horizontal datum - (DGPS) -- Oregon Store Piano North ~nd

vertfcel control is based on MLLW d{]tum.
J-5624-10 7/99
Figure 0-7
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Sediment Core Log HC-VC-32
Type of Sample: 4-inch ~ Vibracore
Oat.e/Time: 10/12/g8 1330
Recovery Length in Feet:
Total Drive Depth below ivludtine in Feet: 11.0

Nor~hing: 71.3,590
Eosting: 7,619,707
Mudline Elevation in Feet: -46.5 CRD
Core Tube Length in Feet: 1�

S=2

S-3
ARCH

L~ngth
in Feet
0

11-

12-

SEDIMENT DESCRIPTIONS

(Medium stiff), wet, brown SILT.

(Medium stiff), wet, brown SILT with Sand lenses.
(Medium stiff), were. brown, SAND with highly organic wood debris.

(Medium dense), wet, black, rned~um ~:o fine SAND.

~n~ Sed~menL
Recovery

//.

14

Notes: 1, Sediment contacts ore inferred and actual contacts may vary.
2.Horizontul dai_~rn - (DGPS) - Oregon State Plans North and

vertical control is besed on MLLW datum,
J-5624-10 7/99
Figure B-8

KMB00007073



I

i
i
!
I
i
i
i
!
!
i
!
!
I

Sediment Core Log HC-VC-39
Type of Sample: 4-inch ¢ Vibracore
Date/Time: 10/12/98 1450
Recovery Length in Feet: !2.5
Total Drive Depth below Mudline in Feet:12.8

Northing: 712,699
Easting: 7~619,695
Mudl]ne E~evatioa in Feet: -27.1 CRD
Core Tube Length in FeeL: 1�

Length
~n Feet

0

S-2      3-

S-3 .5-
ARCH

10-

12-

SEDIMENT DESCRIPTIONS

(Soft), wet, brawn SILT.

(Medium stiff), wet, brown SILT with organics and Sand lenses.

--Sand lens.

(Medium stiff), wet, black, medium to fine, slightly gravelly (up
to t.5 inches) SAND with organics.

Core Tube
and Sediment

Reco__v.ery

Notes: 1. Sediment contacts ere Tnferred and ~zctual contacts may vary. Ig/~ll~=.~=,~uu~=,~
2, HorizontaJ datum - (DGPS) - Oregon State P~ane North and

vertical controt is based on MLLW datum.
J-5624-10 7199
Figure 8-9
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Sediment Core Log HC-VC-42
Type of Sample: 4-inch ¢ Vibracore
Date/Time: 10/12/98 1515
Recovery Length in Feet: !1.4
Total Drive Depth below Mudline in Feet: 12.8

Nor~hing: 715,669
Easting: 7,619,65,3
Mudline EIewtion in Feet: -48.3 CRD
Core Tube Length in Feet: 14

Leng(h
in Fee[
0

S-t

2-

S-2

5-
S--3
ARCH

6-

7-

8-

9-

12~

SEDIMENT DESCRIPTIONS

(Soft), wet, brown SILT.

(Medium stiff), wet, brown S~LT with tr(~ce organics.

-- Large bits of wood.

(Medium dense), wet, medium to rifle SAND with Silt lens in
upper 0,5 foot.

14’

/7

//

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2.Horizontal datum - (DGPS) -- Oregon State Plane North and

vertical control ~s based on MLLW datum.
J-5624-10 7/99
Figure
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APPENDIX C
ANALYTICAL RESULTS,FOR SURFACE AND

SUBSURFACE SEDIMENT SAMPLES
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SUBSURFACE SEDIMENT
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APPENDIX D
SEDIMENT GRAI~ S1ZE DATA
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APPENDIX !=
DATA VALIDATION SUMMARY AND CERTIFICATES OF
ANALYSIS SEDIMENT AND WATER SAMPLES

Summary of Data Validation Effort

This appendix provides the quality assurance review of 64 sediment and eight
water samples, including five |ield duplicates and two rinseate blanks collected
in accordance with the Remedial ]nvestigation/Feasibi[ity Study (R1/FS) Work
P[an for the Port of Portland (Port) Terminal 4 (T~4),

Chemical analyses were performed by Columbia Analytical Services of Kelso,
Washington. The laboratory~submitted data packages were reviewed by Hart
Crowser. The following criteria were evaluated in the standard validation
process:

Holding Tim es;

Method Blanks;

Surrogate Recoveries;

Blank Spike and Laboratory Control Sample {LCS) Recoveries;

Matrix Spike/Matrix Spike Dupiicate(MS/MSD) Recoveries and Relative
Percent Differences (RPD);

Laboratory and Field Duplicate Relative Percent Differences (RPDs); and

Reported Detection Limits.

Overall Data Quality

The overai[ data quality objectives (DQOs), as set forth in the Quaiity Assurance
Project Plan (QAPP) have been met, and the data for this site are acceptable for
use as qualified. The completeness for the associated data is 99.9 percent.
Detailed discussions are presented below.

Quality Assurance Obiectives

Precision. Precision measures the reproducibility of measurements under a
given set of conditions. Specifically, it is a quantitative measure of the variability
of a group of measurements compared to their average values. Precision is
generally evaluated using both matrix spike/matrix spike duplicate (MS/MSD)
(or lab duplicate) results and field duplicate results. MS/MSD and lab duplicate

Hart Crowser
~-5624-10
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results provide information on laboratory (only) precision, while field duplicates
provide information on field and tab precision combined.

Analytica[ precision is measured through MSiMSD samples for organics analyses
and for lab duplicate samples for metals and other inorganic analyses. Analytical
precision is quantitatively expressed as the relative percent difference (RPD)
between the MS/MSD or lab duplicates. Analytical precision measurements
were carried out on project-specific sediment samples at a minimum frequency
of one in 20 samples. Data qualifiers were assigned to metals results for
sediment samples due to low ~aboratory duplicate RPDs.

Five sets of field duplicates were collected and analyzed for this site. The
project~specific precision acceptance criteria for field duplicates is 75 percent for
sediment samples. The field duplicate precision for all analyses were generally
acceptable. RPDs for polynuclear aromatic hydrocarbons (PAFIs) exceeded the
criteria of 75 percent for field duplicates HC-S-t 02/HC-S-24 and
HC-VC-104iHC-VC-I 3-$2. However, no qualifiers were assigned based on RPD
results alone.

Accuracy. Accuracy measures the closeness of the measured value to the true
value. The accuracy of chemical test results was assessed by analyzing standard
reference materials or by "spiking" samples with known standards (surrogates,
laboratory control samples, blank spikes, and/or MS) and measurin~ the percent
recovery.

Accuracy measurements for all fractions were carried out in accordance with
method requirements for organic and inorganic analyses and at a minimum
frequency of one in 20 samples. Recoveries of surrogates, MS/MSDs, and
laboratory control samples (LCSs) were generally acceptable~ Data qualifiers
were assigned to semivolatile and N%q-PH-Dx results for sediment samples due
to low surrogate recoveries. Sulfide, metals, and NWrPH-Dx results were
qualified due to low LCS and/or MS/MSD recoveries.

Completeness, Completeness is defined as the percentage of measurements
made which are judged to be valid measurements. The completeness of the
data is the ratio of acceptable data points to the total number of data points
(expressed as a percent). A target completeness goal for this work was ] 00
percent. There were 4,148 data points and five data were rejected; therefore,
the completeness of the data for this proiect was 99.9 percenL

Comparability. Comparability is a qualitative parameter expressing the
confidence with which one data set can be compared with another. [3ecause of
the use of standard techniques for both sample collection and laboratory
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analysis, the data collected from same sampling locations and depths should be
comparable to both internal and other data generated.

Some Semivolatile Organics Data Rejected

Semivolati|e Organic Analyses. Surrogate recoveries in acid fraction were
below laboratory contro! limits in HC-VC-32-52. Non-detected results in acid
fraction were rejected (R).

Other Qualifications of Data

Volatile Organic Analyses. Toluene was detected in rinseate blanks HORB-] 00
and HC-R[~-t 01. Surrogate recoveries of toluene in sediment samples were
slightly above laboratory control limits in six samples. No qualifiers were
assigned since remaining recoveries were acceptable. The detection limits
several sediment samples were elevated due to low percent solids.

Semivolatile Organic Analyses. Laboratory reextracted and reanalyzed
sediment samples outside the holding time due to poor surrogate recoveries on
method blanks. Since the samples in the batch showed acceptable surrogate
recoveries, it was determined that the blank problem was an isolated
occurrence. Thus, the sample results from initial analysis were used.
Fiuoranthene was analyzed outside the holding time in HC-S-19. The sample
result was qualified as estimated (J). Bis(2~ethyJhexyl)phthalate was detected in
the water method blank. Associated sample results were qualified as not
detected (U)o Di-n-butylphthalate and diethyiphthalate were detected in rinseate
blanks. Surrogate recoveries of 2-f[uorophenol, phe~ol, and nitrobenzene were
below laboratory control limits in the method blank, HC-S-t3, and HC-5-14. The
sample results were qualified as estimated (UJ/J). No qualifiers were assigned to
sample results where only one recovery was below control limits or where
samples were diluted due to high concentrations. LCS recoveries of
pentachiorophenol in several samples were below laboratory control limits. No
qualifiers were assigned since remaining recoveries were acceptable. MS!MSD
recoveries of acenaphthene and pyrene were outside laboratory control limits.
No qualifiers were assigned since samp[e concentrations were greater than four
times spike concentrations. The detection limits in several sediment samples
were elevated due to matrix interference ~nd/or sample dilutio=~.

NWTPH-Dx Analyses. Surrogate recoveries of terphenyl and ch]orohexadecane
were outside laboratory control limits in HG5-08. The sample results were
qualified as estimated (U J/J). These LCS and MS/MSD recoveries were below
laboratory control limits. Associated sample results were qualified as estimated
(U J/l). Laboratory duplicate RPD for ~luoranthene was above laboratory control

Page D3

KMB00007151



I
I
I
I
I
I
I
i
i
I
i
I
I
I
i
I
i
I
I

limits. No qualifiers were assigned since remaining RPDs were acceptable, The
detection limits in several sediment samples were elevated due to matrix
interference.

Pesticide/PCB Analyses. Surrogate recovery of decachlorobiphenyl was outside
laboratory control limits in several samples. No qualifiers were assigned since
remaining recovery was acceptable. The detection limits in several sediment
samples were elevated due to matrix interference.

Metals Analyses. Matrix spike recoveries of antimony, lead, and zinc were
outside laboratory control limits. Associated sample results were qualified as
estimated (U J/J). Laboratory duplicate RPDs for cadmium and zinc were above
control limits. Associated sample results were qualified as estimated

Conventional Analyses. Sulfide and total organic carbon (TOC) analysis
exceeded the holding times in several samples. Associated sample results were
qualified as estimated (J), Both LCS and MSiMSD recoveries for sulfide analysis
were below laboratory control limits. Associated sample results were qualified
as estimated (J).
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APPENDIX F
SEDIMENT BIOASSAY DATA QUALITY REVIEW
TERMINAL 4, SLIP 3 SEDIMENT CHARACTERIZATION

Introduction

This appendix summarizes the sediment bioassay data quality revie~v of the
amphipod, l-tya/e!/a azteca, and the midge, Chironomus tentans, sediment
bioassays conducted by Northwestern Aquatic Sciences (NAS) of Newport,
Oregon. These sediment bioassays we.re conducted as part of the Terminal 4,
Slip 3 (Slip 3) Remedial Investigation (RI).

The sediment bioassay tests were conducted in two phases. In Phase 1,
sediment samples HC-S-26, HC-S-28, HC-S-35, HC-S-36, HC-S-39, and HC-S-42
were tested and ~he results were compared against reference sediments,
HORef4~ and HORef-C. In Phase II, sedimet~t samples HC-S-01, HC-S-04,

HC-S-05, HC-S-07, HC-S-1 t, HC-S-16, HC-S-19, HC-S-22, and HC-S-30 were
tested and results were compared against reference sediments, HORef-B and
HC-Ref-C. The reference sediment selected for comparison with each test
sediment ~vas based on grain size characteristics of the sediment. The results of
the sediment bioassays were interpreted in accordance with the criteria
presented in the "Draft Dredge Material Evaluation Framework; Lower Columbia
River Management Area" (LCRMA) (Corps eta/., 1998) and in the DEQ-
approved work plan (Hart Crowser, 1998a).

This data quality review was conducted to ensure that the results of the
sediment bioassays were of sufficient qua]ity for use in this RL

Sediment Bioassay Data Quality Review

The test sediment samples were collected by Hart Crowser on October 13
through t5, 1998, and were submitted for toxicity testing to NAS Laboratory on
October 17, 1998. Reference Sediments B and C were collected by Hart
Crowser on October 15, 1998, and were submitted for toxicity testing to NAS
Laboratory on October 17, 1998. The Phase ] negative control sediment was
collected on October 19, 1998, from an area adjacent to the Hwy ! 01 bridge at
13eaver Creek, approximately 8 miles so~th of Newport, Oregon. The Phase tt
negative control sediment was collected on December 3, 1998, from the same
location as the Phase I negative control
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The following three sediment toxicity tests were used in this study:

Acute I 0~Day Amphipod Survival Test (F/ya/e/la aztec’a);

Acute I 0-Day Midge Survival Test {Chironemus tentans); and

Chronic 10-Day Midge Growth Test (Chironomus

These freshwater sediment toxicity tests were conducted in accordance with
available standard protocols (EPA, 1994 and ASTM, 1995) by NAS. Sediment
toxicity test results were interpreted against the decision criteria provided in the
LCRMA (Corps eta!.,1998).

The following criteria were evaluated as part of this data quality review:

Holding times~

Bioassay performance in negative control and reference sediments;

Bioassay performance in positive control tests; and

Bioassay test conditions.

Phase t Amphipod~ Hyale/la Azteca, lO-day ,S,,,u, rvival Test

The amphipod bioassay was initiated on October 20, 1998, whLch was within
the 56-day LCRMA holding time limit. The sediments were held in the dark at
4°C during the holding period. Nitrogen was added to sediment sample ~ars
with headspace prior to storage.

The water quality observations of overlying water temperature, pH, and
dissolved oxygen were within the protocol-specified ranges. The range of
dilution water alkalinity (70 to 80 mgiL as CaCO~) slightly exceeded the
specified range of 60 to 70 mg/L This minor deviation is unlikely to have
affected the test results. Sulfides were not detected in the overlying water
(detection timit 0.02 ms/L) at either ihe beginning or end of the test.
Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit} to
1.0 mg/L.

The reference toxicant test 96-hour 50% Lethal Concentration (96-h LC~o) of
17.0 !~giL CdCI= was within the laboratory’s control chart warning limits (2.65 to
22.9 ~agiL) obtained by NAS.

The reported mean mortality of 1.2% in the negative control I~or this bioassay
was well within the LCRMA performance standard of 20%. The mean mortality
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responses from the Reference Sediment B (3.7%) and Reference Sediment C
(1 °2%) were well within the LCRMA performance standard of 30%.

Final QA Determination. The Phase I Hya[e//a azteca data are of acceptable
quality and fully usable.

Phase ! Midqe~ Chironomus Tentansr lO-Day Survival and Growth Test

The midge bioassay was initiated on October 20, 1998, which was within the
56-day LCRMA holding time limit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The water quality observations of overlying water temperature and pH were
within the protocol-specified ranges. Dissolved oxygen dropped slightly below
the specified range (40 to 100% saturation) on day 7 in three test chambers.
This minor deviation is unlikely to have affected the test results. The range of
dilution water alkalinity (70 to 80 mgiL as CaCOd) slightly exceeded the
specified range of 60 to 70 mg/L. This minor deviation is unlikely to have
affected the test results. Sulfides were not detected in the overlying water
(detection limit 0.02 rag/L) at either the beginning or end of the test.
Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to
1.5 mgiL

The reference toxicant test 96-h LC~0 of 6.35 g/L KCI was within the laboratory’s
control chart warning limits (2.54 to 6.82 g/L) obtained by NAS.

The reported mean mortality of 15.0% in the negative control for this bioassay
was within the LCRMA performance standard of 30%. The mean mortality
responses from the Reference Sediment B (28.7%) and Reference Sediment C
(20.0%) were within the LCRMA performance standard of 35%.

The mean growth response in the negative control (1.69 rag), reference
sediment B (1.60 mg), and reference sediment C (1.73 rag) were within LCRMA
performance criteria of 0.6 mg minimum mean growth per midge.

Final QA Determination. The Phase I Chironomus tentans data are of
acceptable quality and fully usable.

Phase II Amphipod~ Hyalella Azteca, lO-daV Survival Test

The amphipod bioassay was initiated on December 8, 1998, which was within
the 56-day LCRMA holding time limit. The sediments were held in the dark at
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4°C during the holding period. Nitrogen was added to sediment sample jars
with headspace prior to storage.

The water quality observations of overlying water temperature, pH, and
dissolved oxygen were within the protocol specified ranges. The range of
dilution water alkalinity (80 mg/L as CaCO~) slightly exceeded the specified
range of 60 to 70 mg/L. This minor deviation is unlikely to have affected the test
results. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection
limit) to 0.5 mg/L

The reference toxicant test 96-h LC~o of 15.2 IJg/L CdC!~ was within the
laboratory’s control chart warning limits (2.86 to 23.3 ~g/L) obtained by NAS.

The reported mean mortality of 15.0% in the negative control for this bioassay
was within the LCRMA performance standard of 20%. The mean mortality
responses from the Reference Sediment B (13.7%) and Reference Sediment C
(26.2%) were within the LCRMA performance standard of 30%.

Final QA Determination. The Phase II Hya/e/la azteca data are of acceptable
quality and fully usable.

Phase II Midqe, Chironomus Tentans, .!O-Da..y_ Survival and Growth Test

The midge bioassay was initiated on December 20, 1998, which was within the
56-day LCRMA holding time fimit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The water quality observations of overlying water temperature, pU, and
dissolved oxygen were within the protocol specified ran[~es. The range of
dilution water alkalinity (80 mg/L as CaCO~) slightly exceeded the specified
range of 60 to 70 mg/Lo This minor deviation is unlikely to have affected the test
results. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection
limit) to 0.5 mg/L.

The reference toxicant test 96-h LC~ of 3.t 4 g/L KCI was within the laboratory’s
control chart warning limits (2.65 to 7.12 g/L) obtained by NAS.

The reported mean mortality of 3.7% in the negative control for this bioassay
was well within the LCRMA performance standard of 30%. The mean mortality
responses from the Reference Sediment [J (t2.5%) and Reference Sediment C
(21.2%) were within the LCRMA performance standard of 35%.
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"[’he mean growth response in the negative control (1.46 mg) and reference
sediment B (t .15 rag) and reference sediment C (t.37 rag) were within LCRMA
performance criteria of 0.6 mg minimum mean growth per midge.

Final QA Determination. The Phase II Cl#ronomus tentans data are of
acceptable quality and fully usable.
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~ ~olumb[o
Analvhcal

~~ ServiceS
An Emp/oyee- O~,.’ned Company

HART CROWSER

JAN Z

December 16, I998

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OK 97035

Re: Port of Portland Terminal 4/5624

Service Kequest No:K9807115

Dear Howard:

Enclosed are the results ofttte sample(s) submitted to our laboratory on October 15, 1998. For
your reference, these analyses have been assigned our service request number K9807! 15.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Kesutts apply only to the samples
analyzed.

Please call if you have any questions. My extension is 243~

Kespectfully submitted,

Columbia Analytical Services, Inc.

PJehard Craven
Project Chemist

KAC/td Pagelof [.~/

’ ,317South t31hAvenue ¯ P.O. Box479 * Kelso, Washington 98626 ,’ Telephone 3601577-7222 ° Fax360/636-1068
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ASTM
A2LA
CARB

CAS Number
CFC
CFU
DEC

DEQ
DHS
DOE
DOH
EPA
ELAP

GC
GC/MS
J

LUFT

M
MCL

MDL
MPN

MRL
NA

NAN
NC

NCASI
ND

NIOSH
PQL

RCRA
SIM

TPH

Acronyms
American S~x:iety for Tezthag and Materials

American Associatio~t for Laboratory Accreditation
California Air Resources Board
Cheraical Abstract Service registry Number

Chlorofluorocarboa
Colony-Forming Unit
Department of Enviroamen~ Comervation
Department of Environmental Qua!iry
Department of Health Services
Department of Ecolog3’
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Frogram
Gas Chromatography

Gas Chromatography/Mass Spectrometry

i
i
i
i
i
I
i
i
I
I
i
!

Estimated concentration, The value is less than the method reporting limit, but
greater than the method detection Iknit,
Leaking Undergrbund Fuel Tank

Modified
Maxknum Contaminant Level is the highest permiss~le concentration of a
substance allowed in dfinkSng water as establi~laed by the USEPA.
!vIethod Detection Limit

Mo~: Probable Number
Ivlethod Reporting Limit

Not Applicable
Net A~lyzed

Not Cale~ated
Nationat Council of the Paper Industry for Air and Stream Improvement

Not De~ected at or abo~e the M:RL
Nad~ml inst~mte for Occupational Safety and Health

Practical Quandtatioa Limit
Resource Conservation and Recovery Act
Setected Ion Monitoring

Tor~al Petroleum Hydrocarboas
Trace level is the concentration of an analyte that is less tha~ the PQL but greater

than or equal to the MDL,
00002
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: HaR Crowser, Inc. Service Request No.:    K9807II5
Project: Port of Portland Terminal 4 Date Received: 15-October-98
Sample Matrix: Sediment

C~ENARRATIVE

All analyses were performed consistent with the quality assurance program of CoI~mbia Analytical Services, Luc.
(CAS). This report contains analytical results for sample(s) designated for Tier KA data deliver~bles. When
appropriate to the method, method blavk results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein inelude:
Laboratory Duplicate (DUP), Malrix Spike (MS), Mall.x/Duplicate MatrLx Spike (MS/DMS), Laboratory Control
Sample (LCS), Initial/Contimting Calibration Verificafioa S~andard~ (ICV/CCV), an~t tnifi~Continuing
Cah~oralion Blanks (ICB/CCB).

All EPA recommended holding times have been met for analy~s in this sample delivery group.

The ~ollowing difliculties were experienced during analysis of this batch:

General L-Taemistry: There were no QC faihtres observed.

Metals: Due to matr~ ha~efference with the ICP-MS internal standard the ~amples required dilulion prior to
analysis. The detection and reporting limits ate elevated accordingly.

The percent differences for cadmium and zinc in the sediment duplicates are elevated because the sample matrix
was not homogenous.

Due to a deXect in the EPA digestion method, which can be multiplied by matrix interferences, the antimony spike
was outside control limits. The laboratory control spike indicated that the analysis was in control ~lad no corrective
action was token.

Due to elevated concenlrations of lead and zinc in the sp~ed sample, recoveries were nol calculated.
background would have made the recoveries unreliable and not ~pplieable for method performance evaluation.

Semivolatile Petroleum Hydrocarbons: The percent difference for fluoranthene in the duplicates was elw~ated.
This compound was used as an indicator compound only, and no corrective action was taken.

The spike recoveries for diesel were elevated, prohably due to matrix in~rference from pencil pitch. No corrective.
action was taken.

Pesticides: Analysis for the pesticides was rex]uested after the hok~ tfmes had expired.

Date 00003
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The samples required dilution duo to matrix interferences. This r~uced sarrogmes and matrLx spikes below the
reporting limit.

Volatile Organics: The reporting a_ad detvction limits are elevated duc to low percent solids in the samples.

Semivolatile Organics: The method blank surrogates were outside control limits in t~e initial sample oxtraetion
batotL The samples were reextracted to demonstrate that detected analytes were native to th~ sampIes, and not
laboratory contaminatioa. The reanalysis was completed a~ter hold times had expired: Both data sets arc provided.

There are targo,t anaIytes in sample HC-5-16 that are flagged as estimates. In the initial analysis they were above
the insmmaent cah~oration range, When the samples wore reanalyzed diluted they were below the immtment
calibration range,

Several samples had severe matrLx interferences impacting the quantitation of selected target almtytes, surrogates
and spike compounds. The affected compounds are ilagged.

Detection limits for severa! target analytes are elevated due to tow percent solids, matrix interferences, and high
target analyte concentrations requiring dilutions.

Approved
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COL UMBIA ANALYTICAL SERVICES, INC.

Prep Methyl: NONE
Anabxis Method: t6O.3M
Test Notes:

Sample Name

HC-S-10
HC-S-I I
HC-S-12
HC-S-13
HC-S-14
HC-S-15
HC-S-16
HC-S-17

Anal.~cat Report

TotatSoHds

Lab Code

K9807115-001
K9807115-002
K9807115-003
K9807115-004
K9807115-005
K9807115-006
K9807115-007
9[9807115-008
K9807115-009
K9807115-010
K9807115-01t
Kgg07115-012

I4.9807ti 5-013
K98071 I5-014
K9807115-015
K9807115-0t6
K9807115-017
K9807115-018
K9807115-019
K9807115-020
K.9807I 15-021

Date
An~yzed

10/20198
10/20198
10/20198
I0/20198
10/20/98
10/20t98
10/20/98
10/20/9 g
10/20t98
10120198
10120198
10120198
10/20t98
10/20198
.10t20198
10120t98
10/20t98
10/20198
10120198
i0/20198
i0/20/9~

Service Request: K9807115
Date Collected: 10II4198
Date Received: I0115198

Units: Percent
Basis: WET

Result

30.1
36.9
35.5
41.0
72A
71,5
43.3
45,1
44.1
36.8
50.0
61.6
50.7
60.5
40.5
42.2

46.9
42.0
46.4
46,3

Result
Notes

Approved By: Date:
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Ctient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Cfows~ro Iae,
-Port of Portland Terminal 4/5624
Sedim~at

Prep Method: NONE
Analysis Method: I60AM
Test Notes:

Sample Name

HC-S-11
HC4-13
HC~%14
HC-S-I6
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26

HC-8-35
HC-8-37
HC-S-32

Analytical Report

Solids, Toha! Volatile

Lab Code

K9807115-002
K98071 I5-004
K9807115-005
149807115-007
K9807115-009
K9507115-011
K9807115-012
K_9807115-013
K9807115-014
K9807115-016
K9807115-018
K98071 t 5-019
K9807115-020

Service Request: K9807115
Date Collected: 10/14/98 ~
Date Received: t0f15198

Units: PERCENT
Basis: DKY

Date Result
Analyr_~d Result Notes

i0/20198
10/20198
10/20/98
10/20/98
t0/20/98
lO~O/~8
t0/20/98
I0/20198
10/20/98
I0~0198
10.r20198
10/20t98
10/20/98

8~41
7,15
1
7.75
6.34
6.30
4,78
7.21
3
7,89
6,34
6.62
6.1I

i
I
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Project:
Sample Matrix:

COLUI~¢IBIA ANALYTICAL SERVICtgS, INC.

I~art erowser, In¢~
Port of Portland Terrmnal 415624
Sediment

Prep Method: NONE
Analysis’Method: PSEP
Ten Notes:

Sample Name Lab Code

HC-S-I I K9807 t t 54102

HC-S-13 K9807t 15-004
HC-S-t4 K9807115-005
He-s-16 K9807115-007
HC-S-22 K9807115~009
HC-S-24 K9807 t 15-011
HC--S-102 K9807115-012
HC~S-25 K9807115-013
HC-,S-26 K9807l 15-014

HC-~-28 K9807115-016
~.C~S-35 K9807t 15-018
t~C-S-37 K98071 l 5-019

HC-S-32 K9807115-020
Method Blank K9807115-MB

Analytical Report

Sulfide, Tram

1.4

1.4
1.4

IA
1,4
1.4
1.4
1.4
1.4
1A
1.4

1.4

1.4

0,5
0.5
0,5
0,5
0.5
0,5
0.5
0.5
0,5
0,5
0.5
0,5
0.5
0.5

Service Request:
Date ColLected:
Date Received:

Units:
Basis:

Dilution    Date Date
Factor ExtractedAnalyzed Result

i
t
1

1
l
l
I
1
1
1
1
1

1
l

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

1110t98 65.5
1/10t98 102
1110198 34.9
1110198 96.3
i1t0198 17.5
1/10198 [81
1110t98 130

11/I0/98 1830
q 1t10/98 7.8

ti10198 65.8
tll0/98 1(1,8
1110t98 8.6
1/10198 9.6

11/!0/98 ND

K9807lI5
10114198

10115198

Result
Notes

Approved By:

00007
Fage No"

KMB00007170



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Prep Method: NONE
Armlysis Method: 350.IM
Test Notes:

Sample Name

HC-S-11
HC-S-13
HC-S-t4
HC-S-I6
HC-S-22
HC-S-24
HC-S-t02
HC-S-25
I4C -S-26
KC-S-28
:C-S-35

~C-S-37
HC-S-32
Me~xt Blank

Analytical Report

Ammonia as Nitrogen

Dilation
Lab Code MIlL MDL Factor

K98071 t 5-002 1.9 0.2
K98071 t5-004 1.9 0,2
K9807! 15-005 1.9 0.2
K98071 I5-(107 L9 0.2
K9807115-009 1.9 13.2
K9807115-011 1.9 0.2
K9807115-012 1.9 0.2
K9807115-013 1,9 13.2
K9807115-014 1.9 0,2
K98071 !5-0!6 1.9 0.2
K9807115-018 1.9 02
K98071 t5-019 t,9 0.2
K9807115-020 1.9 0.2
K9807115-lVIB 1,9 0.2

t
1
t
1
1
1

1
t
l

l
t
I

Service Reques~t: K98071
Date Collected: 10/14/98
Date Received: 10115198

Units: mg/Kg (ppm)
Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

10/22/98 99.2
t0/22/98 85.9

I0122/98 29.9
10t22198 74.7

I0122/98 76.9
10122198 84.2
10122198 70.5
10122!98 189
10/22/98 39~ I
10t22198 1 !0
10122198 68.2

10122/98 82.7
10/22198 87.2

10t22/98 ND

i
i
I
I
I
I
I
I
I
I
I
!
I
I

Analysis was performed on a 2M KC1 extract.
Modified for analysis of soil.

Approved By:

00008

I
I
i
I
I

KMB00007171



Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S- I !
FIC-S-I 3
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-t02
He-s-25
HC-S-26
HC-S-28

HC-S-37
HC-8-~2
MeUhod BI~k

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow~er,
Port of Portland Terminal 4/5624
Sediment

NONE
ASTM D4129-82M

Analyucal R~on

Carbon,. Total Organic

Lab Code

K9807t 15-002
K98071 t 5-004
K9807115-005
K9807115-007
K98071154)09
K9807115411
K9807115-012
K9507115~)13
K9807115~014
K9807I 15.016
K9807t 15-01
K9807115.019
K9807I 15.020
K980711

Dilution
lVfRL MDL Factor

0,05 0.006
0.05 0,006
0.05 0,006
0,05 0.006
0,05 0,~6
0.05 0.006
0.05 0.006
0.05 0.006
0.05 0.006
0.05 0.006
0.05 0.006
0.05 0.006
0.05 0,006
0.05 0.006

t
I
t
1
1
1

!

I
I
t
t
I

Date
Extracted

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Rcsutt

10122198 2.71

10t22198 t.85
10/22198 0.42
10122198
10/22t98 1.89
10t22/98 1.67
10122198 1.98

10/22/98 2.48
10122198 0.78
10/22/98 2.35
10122198 1.59
10122198 1.68

10122/98 1.43
I0/22/98 ND

K9807115
10114198

10115/98

PERCENT

Result
Notes

M Modified

Approved By: Dat~:

KMB00007172



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analy~e

Antimony
"Arsenic
Cadmium
Chromium
Copper
Lead
Merctwy
Nickel
Silver
Zinc

Approved By:

:COLIIMBIA ANALYTICAL SERVICES, INC.

Analytical Report "

Har~ Crow~er, Inc.
Pod of Fordand Terminal 415624
Sediment

HC-S-11
K9807115-002

Total Me~ls

Service Rcqdest: K9807115
Date Collected: 10/14198
Date Received: 10115198

Units: moJKg (ppm)
Basis: Dry.

i
i
I
I

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted AnalyzedResuIt

EPA 3050B 200.8 0,1 20 10/28t98 11/4/98 0,6
EPA 3050B 200.8 2 20 10/28t98 11/4198 9
EPA 3050B 200.8 0.i 20 10t28/98 11/4198 t .9
EPA 3050B 200.8 0.3 20 10/28/98" t 114/98 31.2
EPA 3050B 200.8 0.5 20 10/28t98’ 1 !/4/9g 70.4
EPA 3050B 200.8 0A 20 10/28/98 t 1/4t98 357

747lA 7471A 0,02 1 I I~98 1 l/2t9g 0A 3
EPA 3050B 200.8 1 20 10128198 I1/4/98 27
EPA 3050B 200.8 0A 20 10128~98 1114/98 0.7
F_2A 3050B 200.8 2 20 t 0128t98 ! I/4/98 397

Result
Notes

I

KMB00007173



Client:
Project:
Sample Matrix:

Sample Name:
Lab Cod~:
T~t Notes:

.~aalyte

Antimony
Arsenic
Cadmium
Cbxomiura
Copper
Lead
Mercury
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hort Crowser, Inc~
Port ofPertIa~d Tenaina1415624
Sediment

HC-S - 13
K9807 t 15-004

Total Metals

Prep Analysis Dilution Date
Method Method MRL Factor E~racted

EPA 305013 200,8 0. l 20 I0/28198
EPA 3050B 200,8 2 20 t0t28198
EPA 3050B 200.8 0,1 20 10128198
EPA 3050B 200.8 0.3 20 10128198
EPA 3050B 200.8 0.5 20 10/28198
EPA 3050B 200.8 0.1 20 10/28/98

7471A 7471A 0.02 1 1 I/2t98
EPA 3050B 200,8 1 20 I0/28198
EPA 3050B 200.8 0,1 20 I0/28/98
EPA 3050B 200.8 2 i00 10/28/98

Service Request: K98071t5
Date Collected: 10114198
Date Received: 10/15/98

Units: mg~Kg (ppm)
Basis: Dry

Date Resadt
Analyzed Result Nutes

1114/98 0,2
11/4198 5
l 114198 2
11/4/98 24.6
1 I!4198 45,3
11!4t98 289
I 1t2t98
1IN/98 21
1114198 0A
I IN198 798

!1.

Date: :o0o!1
P~g~No :

KMB00007174



Client:
Project:
Sample Matrix:

Samglc Name:
Lab Code:
Test Notes: "

Anfiraony
Arsenic

¯ Cadmium
Cbxomium

Lead

Nickel
Silver

Approved By:

COLUlVIBIA ANALYTICAL SERVICES, INC.

Hart Crowser,
Port ofP~rfland Tenn~l 415624
Sediment

Total Metals

Service Request: K9807115
Date Collected: 10114198
Date Received: 101!5198

I
I
I

HC4-14
K.9807115-005

Units: mg/Kg (ppm) ~I
Basis: Dry |

Prep Amdysis Dilution
Method Method MRL Factor

Date     Date
E~racted Analyzed

EPA 3050B 200.8 0. I 20 10t28198 1114/98
EPA 3050B 200.8 2 20 10128!98 1114/98
EPA 3050B 200.8 0.1 20 10/28198 ! 1/4198
EPA 3050B 200.8 0.3 20 10t28t98 tl14/98
EPA. 3050B 200.8 0.5 20 10128t98 11/4198
EPA 305013 200.8 0.1 20 10/28!98 1114198

7471A 7471A 0.02 I 1112198 1112198
EPA 3050B 200.8 1 20 10/28/98 t 1N198
EPA 3050B 200.8 0.1 20 10128198 1 t/4198
EPA 3050B 200.8 2 20 10128198 1114/98

Result I
Result Notes

3
0.5

I35.3
15,3
174

I2

109

!

I

Date:
!

00012

KMB00007175



Client:
Pro~ect:
Sample Matrix:

Sampte Name:
Lab Code:
Test Notes:

Antimony

Cairrdum
Chromium
Copper
Lead
Merc~uy
Nickel
Silver

COLU’M~IA ANALYTICAL SERVICES, INC.

Analytical Report

Hart CrowseL Inc.
Por~ of Po#dand TenT~al 4/5624
Sediment

HC-S-16
K9807115-007

Total MetaIs

Prep Analysis, Dilution Date
Method Method Ma~ Factor Extracted

EPA 3050B 200.8 0,I 20 10t28/98
EPA 3050B 200.8 2 20 10128t98
EPA 3050B 200.8 0.1 20 10/28198
EPA 3050B 200.8 0.3 20 10/28/98
EPA 3050B 200.8 0.5 20 10128198
EPA 3050B 200.8 0,1 20 10t28t98

7471A 7471A 0.02 1 1112198
EPA 3050B 200.8 l 20 I 0/28t98
EPA 3050B 200.8 0,1 20 10128/98
EPA 3050B 200,8 2 20 10128/98

Se~wice Request: K9807115
Date Collected: 10/14/98
Date Received: t0/15/98

Unit~: m~-_f~g (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

1 l/4/98 0,4
11/4/98 6
11/4/98 1.3
It/4!98 29.4
! 1/4198 52.2
11/4/98 210
1l/2t98 0.25
1 I14198 27
1114/98 0.1
t ii4/98 306

~ ~ffC_.~ Date:
-/

00013

KMB00007176



Client:
~) Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Awalyte

A~t~raoay
Ar~.-~nic
Cadmium
Chromium
Copper

Me~cary
Nick~t
Silver

COLUMBIA ANALYTICAL SERVICES, INC..

A~aly~i~ Report

Hart Crv,gseL ~.
Port of Portland Terminal 4/5624
Sediment

HC-S-22
K98071 t 5-009

Total Metals

Prep An~ysis Dilution Date
Method Method ~ Factor E~racted

EI?A 3050B 200,8 0A 20 10128198
EPA 3050B 200.8 2 20 10/28198
EPA 3050B 200.8 0.1 20 10/28/98
EPA 305013 200.8 0.3 20 10/28/98
EPA 3050B 200.8 0.5 20 10128198
EPA 3050B 200,8 0.1 20 10128198

7471A 747IA 0,02 1 ! 112198
EPA 3050B 200.8 1 20 10128198
EPA 3050B 200.8 0.1 20 1012g198
EPA 3050B 200.8 2 20 I0128/98

Service Request: K9807115
Date Collected: 10114/98
Date Received: 10115/98

Units: mg/Kg (ppm)
Basis: D~

Date Resalt
Artalyzed Result Notes

1 lnt98 0.2
11/4198 5
11/4t98
l 1/4/98 23. !
11/4/98 44.t
1IN198 125
1112198 0.09
11/4t98 23
11/4/98 0.3
1t/4/98 225

I
I
I
I
I
I
I
I
i
I
I
i
I
I
I
I
I

Approved
t ~44m¢/031695

Date:
I

00014

KMB00007177



Client:
~’"Project:
Sample Matrix:

Sample Name:
Lab Code:
Te~t Notes:

Analyte

Antimony

Cad_ndtun
Chromium
Copper
Lead
Mercury

Silver

COLUMBIA ANALYTICAL SERVICES, hNC.

Analytical Report

Hart Crows�r, Ineo
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: 10/t4/98
Date Received: t0115t98

HC-S-24
K9807115-011

Prep Analysis
Method Method MRL

EPA 3050B 200.8 0.1
EPA 3050B 200.8 2
EPA 3050B 200.8 0,1
EPA 3050B 200.8 0,3
EPA 3050B 200.8 0.5
EPA 3050B 200.8 0.1

7471A 7471A 0.02
EPA 3050B 200.8 1
EPA 3050B 200~g O. l
EPA 3050B 200.8 2

Totat Metals

Urdts: modKg (ppm)
Basis: Dry

Dilution Date     Date
Factor E~racted Analyzed Result

20 10/28/98 l 1/4/98 0.3
20 I 0/28/98 1114198 5
20 10!28/98 1114198 1.5
20 10/28/9g 11/4198 23
20 10/28/98 11/4198 41.4
20 10128198 1114198 t 18
i 11/2/98 1112198

20 10128198 t 114198 36
20 t 0128/98 1114198
20 10t28198 1114198 279

Result
Notes

Approved By: OO015
Page N~’.:

KMB00007178



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony

C~omium
Cepper
Lead
Mercup/

Silver
Zinc

Approved By:
|~raa031695

COLIIMBIA A2CALYTICAL SERVICES, INC.

Basis: Dry

Date Date Result
~tract tatyz~ Result Notes

10/28198 11/4198
0~I10128198 1 I/4/98

10/28t98 i 1f4/98 1.2
10/28/98 1114198
10t28/98 t 114198 35,9
10128198 11/4t98 t0t
111219g t 1/2198

0~00810128198 1174198
10128)’98 1114198

000"1’6"

Hart Cro~er, lae,
Port of Portland Terminal 4/5624
S ediment

Total Melals

HC-S-102
K98071t5-012

Prep Analysis Dilution
Method Method MRL Factor

EPA 3050B 200.8 0.I 20
EPA 3050B 200.8 2 20
EPA 3050B 200.8 0.1 20
EPA 3050B 200.8 0.3 20
EPA 3050B 200.8 0.5 20
EPA 3050B 200.8 0.t 20

7471A 7471A 0.02 1
EPA 3050B 200.8 1 20
EPA 3050B 200.8 0.1 20
EPA 3050B 200.8 2 20

Service Request: K9807115
Date Collected: 10114198
Date Received: t0115198

Urdts: mg!Kg (ppm)

Extracte~I Analyzed

Date:

KMB00007179



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyto

~fi_mony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Sitver
Zinc

COLIIMBI& ANALYTICAL S~RVICES, INC.

AfiaIydcat Report

Hart Cro~er, ItlC.
Port of Portland TermioM 415624
Sediment

Service Request: K9807115
Date Collected: 10114198
Date Received: 10!15198

HC=S-25
K98071 t 5-0} 3

Tota! MeaNs

Units: rag/Kg (ppm)
Basis: I~

Prep Analysis Dilution Date Date
Method Method MIlL Factor Extracted Amdyzed

, Result
Result Notes

EPA 3050B 200.8 0.i 20 10128198 11/4/98 0.8
EPA 3050B 200.8 2 20 10/28/98 11/4/98 12
EPA 3050B 200.8 0.1 20 10128198 11/4/98 6.6
EPA 3050B 200.8 0.3 20 10128198 11/4!98 30.l
EPA 3050B 200.8 0.5 20 10/28t98 1114/98 84A
EPA 3050B 200.8 0.1 20 10128198 11/4t98 644

7471A 7471A 0.02 1 11/2198 1112/98 0,34
EPA 305013 200.8 1 20 I0/28/98 1114198 56
EPA 3050B 200.8 0.1 20 10128198 1114198
EPA 3050B 200.8 2 20 10/28198 11/4198 1330

00017

KMB00007180



Client:
"-’~Project:
. ¯ o’ Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

A~drnony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Sliver
Zk~e

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica! Report

Hat~ Crowser, Inc.
Port of Po~dand Tenuinal 4t5624
Sediment

HC-S-26
K9807115-014

Total Metals

Service Request: K98071 I5
Date Collected: 10114198
Date Received: 10115198

Units: mgfKg (ppm)
BaNs: D~y

I
I
I
I

Prep Ana!ysis DiIution Date
Method Method MRL Factor Extracted

EPA 3050B 200.8 0.I 20 10/28!98
EPA 3050B 200.8 2’ 20 10/28/98
EPA 3050B 200.8 0.1 20 10128198
EPA 3050B 200~8 0.3 20 10128198
EPA 3050B 200.8 0.5 20 I 0/28f98
EPA 3050B 200+8 0.1 20 10/28t98

7471A 7471A 0.02 1 11t2/98
EPA 3050B 200.8 1 20 10128t98
EPA 305013 200.8 0.1 20 10128198
EPA 3050B 200.8 2 20 10128198

Date
Amdyzed Result

1114198 0,2
11/4198 4
11/4198 2,5
t 114198 14.3
11/4198 26
1 t/4/98 68,4
I 1t2198 0.04
III4/98 22
I I14!98 0.1

’ 11/4/98 435

Result. I
Notes

i
I
I

I
I
I
I
I

Date:
I

00018

KMB00007181



Client:
Project:
Sample Matrix:

COLUiVIBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Part of Portland TermJn~1415624
Sediment

Service Request: K9807115
Da*e Collected: 10/I4/9g
Date Received: 10115198

I Sample Name:
Lab Code:
Test Notes:

Analyte

A~dmony

Cadmium
Chromium
Copper

M~
Nickel
8~ver

HC-S-28
K9807115-016

Total MetaLs

Prep Analysis Dilndon Date
Methed Method lVlRL Factor Extracted

EPA 305013 200.8 0.1 20 10128198
EPA 3050B 200.8 2 20 10128198
EPA 3050B 200.8 0.1 20 10128198
EPA 3050B 200.8 0.3 20 10/28!98
EPA 3050B 200,8 0.5 20 10128198
EPA 305013 200.8 0,1 20 10128198

747IA~ 7471A 0.02 1 11/2198
EPA 3050B 200.8 1 20 10128198
EPA 3050B 200.8 0.1 20 I0t28/98
EPA 3050B 200,8 2 20 10128198

Basis: Dry

Date ResuR
Analyzed Result Notes

1114/98 0.2
1114/98 5
1114t98
1114198 28.4
1114198 50.4
11/4t98 87£
11/2198 0.!
1 I/4f98 25
1114198 0.3
! 114198 220

Approved By: D ate:

KMB00007182



Client:
Project:
Sample Matrix:

Samplc Name:
Lab Code:
Test Notes:

AJ~alyte

Antimony
Arsenic
Cadmium
C1~omium
Copper
L~ad
Mercury
Nickel
Silver

Approved By:
t S~4m~/03 ~6~

COLUIVlBIA ANALYTICA~ SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624
Sediment

HC~S~35
K98071t5-018

Tota! Metals

Prep Analysis Dilution Date
Method Method IVIRL Factor E~racted

EPA 3050B 21~0.8 O. 1 20 10/28/98 ¯
EPA 3050B 200.8 2 20 10128198
EPA 3050B 200.8 0.1 20 10128798
EPA 3050B 200.8 0.3 20 10128/98
EPA 3050B 20~.8 0.5 20 10t28/98
EPA 3050B 200,g 0.t 20 10t28/98

7471A 747tA 0.02 1 I I/2/98
F2A 305013 200.8 1 20 10t28t98
EPA 3050B 200.8 0.1 20 !0128198
EPA 3050B 200,8 2 20 10/28/98

Date:.

Service Request: K9807115
Date Collected: 10/t4198
Date Received: 10115198

I
Units: mgiI<g (£~m) ~m
Basis: Dry

Date
Analyzed Result

1tt4/98 0.1
II/4/98 4
1 ]/4/98 0,4
1t/4/98 23.3
11/4/98 35.5
11/4/98 39
110/98" 0.08
1 l/4/98 2t
1114198 0,2
] ] 14198 122

Result
Notes

I

I

ooozO I

KMB00007183



Client:
Project:
Sample Mat rkx:

Sample Name:
Lab Code:
Test Notes:

Analyte

Anth~ony
Arsercie
Cadmium
Chrorn~um
Copper
Lead
Memury
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticaI Report

Hart Crowser0 Inc~
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14198
Date Received: 101!5198

HC-S-3 7
K9807115-019

Totat Metals

Prep Analysis Dilution
Method Method Ml~ Factor

EPA 3050B 200.8 0.1 20
EPA 3050B 200.8 2 20
EPA 3050B 200.8 0,1 20
EPA 3050B 200,8 0.3 20
EPA 3050B 200.8 0.5 20
EPA 3050B 200.8 0.1 20

7471A 7471A 0.02 l
EPA 3050B ,200.8 1 20
EPA 3050B 200.8 0.1 20
EPA 3050B 200.8 2 20

Date Date
Extracted Analyzed

Units: m~tg-~..o (ppm)
Basis: Dry

Result
Result Notes

10/28/98 1114/98 ~
I0/28t98 I I!4/98 4
I0t28/98 I i14/98 0.3
10128198. I I14198 .24.4
10128198 i tN198 37
10128198 IIN/98 28.3
1112198 1112198 0.08
10/28/98 l 1/4!98 22
10/28198 1114198 0,2
10/28t98 1114198 I t 6

Approved By: 00021
PagnNo.:

KMB00007184



Client:
Project:
Sample MatrLx:

Saraple Name:
Lab Code:
Test Notes:

Analyte

Ar~timony
Arsenic
Cadmium
Chromium
Copper
Lead.
Mercury
Nickel
Silver
Ziac

Approved By:
1 ~,knff031695

COLU’MBIA ANALYTICAL SERVICES, INC.

Aaaly~¢~l Repor~

Hart Cr~wser, he,
Port of Portland TemaJnal 4/5624
Sedimerl~

Total

HC-S-32
K9807115-020

Service Request: K9807115
Date Collected: t0t14!98
Date Received: 10t15f98

Units: m-JI<g (pp~a)
Basis: Dry

/
i
!
!

Prep Analysis Dilution
Method Method MRL. Factor

EPA 3050B 200.8 0,I 20
EPA 3050B 200.8 2 20
EPA 3050B 200,8 0.1 20
EPA 3050B 200,8 0.3 20
EPA 3050B 200.8 0.5 20
EPA 3050B 200.8 0.1 20

747lA 747IA 0.02 1
EPA 305013 200,8 1 20
EPA 3050B 200,8 0.1 20
EPA 3050B 200~8 2 20

Date     Date
Extracted Analyzed ilesult

10/28/98 11Nt98 0.1
10!2g/~g 1114198 4
t0/28/98 1114t98 0.5
] 0128/98 1114198 21,8
10128/98 ’ 1114/98 34,6
10128198 1114198 51.6
1112198 1 I/2/98 0.07 ’
10/28198 1I!4/98 22
10~8/98 1 I14198 0.2
10128198 11/4198

Result
Notes

,!

.!

!
00022

KMB00007185



Client:
Project:
S ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Anatytica! Report

Hart Crowser, ~c.
Port of Portland TermiaM 415624
Sediment

Service Request: K98071t5
Date Collected: NA
Date Received: HA

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Siiver

Me~od Blank
K98071 !5-MB

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 305013
EPA 3050B
EPA. 3050B

747tA
EPA 3050B
EPA 3050B
EPA 3050B

Total MetaIs

Analysis Dilution Date
Method MIZL Factor Extracted

Units: m~g (pp~)
Basis: Dry

Date Result
AnMyzed l~esult Notes

200.8 0.02 5 t0/28/98 I 1!4t98 bid
200.8 0.5 ¯ 5 10/28/98 1 t]4198 ND
200.8 0.02 5 10128198 11/4198 ND
200.8 0.06 5 10t28/98 I 1/4198 bid
200,8 0A 5 10t28/98 1 t/4t98 ND
200.8 0.02 5 10t28/98 t I/4/98 N~
747IA 0.02 ! 11/2/98 11/2t98 ~
200.8 0.2 5 I0t28/98 1114198 ~
200,8 0,02 5 10128198 1 i14/98 ~
200,8 0.5 5 10/28/98 11/4/98 ND

Approved By: 000 .3

KMB00007186



Ctient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil

Peacil Pitch
Pristane
Phytane

~ltlora_rtLl~tefi~

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, La=.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/9g
Date Received: 10/15/98

Semivolafile Petroleum Products
Northwest TPH-Dx

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550B NW~H-Dx 25
EPA 3550B N3NTPH-Dx 100
EPA 3550B NWI~H-Dx 25
~PA 3550B NWTPH-Dx 0.5
EPA 3550B lqWTPH.Dx 0.5
EPA 3550B !¢W~H-Dx 0.5

1
1
1
1
1
I

Date Date
Extracted Analyzed

i

Units: mgiKg @inn)
Basis: 1:~

i

Result I
Result Notes

10/24/98 1M2/98 <t(~0
10/24t98 1112198 . ND
10/24/98 t 1/2198 960
10/24t98 11~2198 " ND
10/24t98 1 I/2/98 ND

10/24/98 1112198 7.4

I

B The MRL is elevated because of matrix interferences,

Date:

KMB00007187



~
- - :/Client:

Project:
SampIe Matrix:

I

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Cr~er,
Port of Por~l~d Terminal 415624
Sediment

Semivolafile Petroleum Products
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 1011419g

Date Received: 10/t5t98

Sample Name:
Lab Code:
Test Notes:

I-IC-S-11
K9807115-002

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Dieset
Lur~ Oil

Ph~ne

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550B lqWTPH-Dx 25
EPA 3550B NWIPH-Dx 100
EPA 3550B NVCI’PH-Dx 25
"~PA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWYPH-Dx 0.5

1
1
1
I
I
1

Date Date
Extracted Analyzed

Result
Result Notes

10/24198 I 1/2t98 <100
10/24198 11/2/98 ND
10/24198 11/2/98 750
10124198 1112/98 ND
10/24198 11/2/98 ND
10/24/98 11/2/98 6.6

B

B The lvIRL is elevated because of matrix iaterfereaces.

Approved By: Z g ~    ¯ Date:

KMB00007188



Cfient:
Pro~e~t:
Sample Matrix:,

Sample Name:
Lab Code:
Te~t Not~:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Po~dand Terminal 4t5624
Sediment

Analytical Report

Semivolatile Petroleum Products
Northwest TPI-t-Dx

I-IC-S-12
K98071 t 5-903

Service Request: K9807115
Date Collected: I0114198
Date Received: 10115198

!
!

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane

Fluoraathcne

E

Prep
Method

Analysis Dilution Date Date Remit
Method MILL Factor Extracted Analyzed Result Notes~

EPA 3550B NWTPH-Dx 25 I 10/24/93 11/2/98 360
EPA 3550B NAvIq~H-Dx i00 I 10124198 11/2/98 ~
EPA 3550B NWrPH-Dx 25 1 10/24198 1112198 I500 ’

EPA 3550B IffW~H-Dx 05 1 "10/24198 11/2/98 0.8
EPA3550B lqVC~H.Dx 0.5 1 10124198~    t112/98 0.5
EPA 3550B lqWTPH-Dx 0.5 1 I0/24/98 lID_J98 I4

!

Estimated c~ncentrafion. The r~atlt is probably high biased due to the presence of Penefl Pitch in the sample.

Date: " ;//~ /" $"

00026
pa~ No.:      i

KMB00007189



Client:
Project:
S~mple Matrix:

Sampt~ Name:
Lab
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC,

Port of Pordaad Terminal 4/5624

Sediment

Semivolatile Petroleum lh’oducts
Northwest TPH-Dx

HC-S-13
K9807! 15-004

Service Request: K9807115
Date ColIectetl: 10/14D8
Date Received: 10115/~8

Unffs: mg/Kg (ppm)
Basis: Dry

Prep Analysis Dilution
Method Method IVIRL Factor

EPA 3550B NWTPH-Dx 2~
EPA 3550B NxArfgH-Dx I00
EPA 3550B NXVI’PH-Dx 25
EPA 3550B I’Fwq’PH-Dx 0.5
EPA 3550B NW’II~H-Dx 0.5
EPA 3550B NWTPH-Dg 0.5

!
1
1
I
I
1

Date Date
Extracted Analyzed

Result
Result Notes

10/24/98" 11/I/98 <I~0
I0/24/98 l 1/1198 B~D
10/24/98 1111/98 6~0
10/24/98 I 1/I/98 ND
I0/24/98. 1tllf98 ND
10/24t98 1I/I/~8 4,1

B

B The M~LL is elevated becau.~ ofmatdx intccfercaces.

Approved By: Date:

-00027

KMB00007190



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
PeaciI Pitch
Pfistane
Ph~anc
,Ftuoranthene

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow,~er, Inc.
Port of Portland Tenvlna1415624

Analytical Report

Semivolatite Petroletma Products
Northwest TPH-Dx

Service Request: K9807115
Date Collected: I0114t98
Date Received: 10115198

i
!
I
i

Prep Analysis Dilution
Method Method MRL Factor

I
I
t
1
1
1

Date Date
Extracted Analyzed .Result

Result I
Notes

10/24/98 1t/2/98 <100 B
I0/24198 11/2/98 ND
10/24198 i 1/2/98 310
I0/24/98 11/2/98
10t24/98 11/2/98 biD
10/24198 1 I/2/98 7,2 i

!

The MRL is elevated becaus~ of matrix interferences.

Date:
/ I

!

KMB00007191



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES,

Hm-t Crow~er, Iao.
Port of Po~land Terminal 415624

Sed{ment

Service Request: K9807115
Date Collected: 101!4198
Date Received: 10115198

Sampl~ Name:
Lab Code:
Test Notes:

HC-S-15
K9807115~6

Semivolafile Petroieum Products
Northwest TPH-Dx

Units: mg/Kg (ppm)
Basis: Dry

!!
[!
H

D~eseI
Lube Oil
Pencil Pitch

Phyl~ne
Fluera~thene

Prep Analysis
Method Method MRL ¯

EPA 3550B NVCFPH-Dx 25
E.PA 3550B NW’~H-Dx 100
EPA 3550B NWTPH-Dx 25
EPA 3550B NWTP~-Dx 0.5
EPA 3550B NWT’PH-Dx 0.5
EPA 3550B NWfPH-Dx 0.5

Dilution Date Date
Factor Extracted Analyzed

I
I

I
I
I

Result
Result Notes

10/24/98 11/2198 <100
10/24/98 11/’2/98 ND
10/24t9g 11/2198 350
10124198 11/2/98 N-D
10/24198 11/’2/98 ND
I0/24198 11/’2/98

B

B The MR.L is elevated because of matrix interfei~ces.

Approved By: Date:

KMB00007192



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLIJMBIA ANALYTICAL SERVICES, INC.

Port o£Por~tand Terminal 415624
~edLm~nt

Analytical Report

Semivotafile Petroleum Products
Northwext TPH-Dx

Service Request: K9807115
Date Collected: 10114t98
Date Received: 10/15/98

Units:
Basis:

!
!
!
!
!
!

Diesel
Lv, be Oil
Pencil Pitch
Pristan=
Phytane

:

Prep
Method

Analysis Dilution Date Date Result
Method lVIRL Factor Egtracted Analyzed Result Notes

EPA 3550B ~¢I’PH-Dx 25 1 10/24t98 11/2/98 410
~PA 3550B lffWI’PH-Dx 100 1 10/24t98 t I/2/98
EPA 3550B "HWI~H-Dx 25 1 10/2Atgg 1 t/2/98          t700
EPA 3550B NWI?H-Dx 0,5 1 I0/24198 1 t/2/98 0,7
EPA 3550B lqWI~H-Dx 0.5 1 10/24198 11/2/98
EPA 3550B ’NWI~H-Dx 0.5 1 10/24/98 I1/2t98 26

E

I
i
I
i
i
I

i

E Estimate~ concentration, The result is probably hig~ biased due to tl~e presence of Pencil Pitch ixt the sample.
I

Approved By:

07115PHC./W2 - 1

00O30

KMB00007193



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, inc.
Port o[Portbmd Terminal 4/5624

Service Reqaest: K9807115
Date Collected: 10114198
Date Received: 10115198

Semivotatile Petroleum Products
Northwest TP~-Dx

Sample Name:
Lab Code:
Test Notes:

Un~: mgh~g @pro)
Basis: Dry

Analyte
Prep Analysis

Method Method

EPA 3550B NVvq’PI-I-Dx 25
EPA 3550B NWrPH-Dx 100
EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B N-W~-Dx 0.5
EPA 3550B NWTPH.Dx 0.5

Dilation Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10124198 1t/2/98 <I00
10/24t98 1112198 ND
10/24198 t 1/2t98 t 100
10/24/98 1 It2/98 ND
10/2419 8 I 112/98 ND
10/24t98 1112198 9.3

Result
Notes

B

B The M2~,L is elevated because of matrix iaterfer~ees.

/

Date:

00031

KMB00007194



"~Ciient:
Project:
Sample Matrix:

Port of Port,and T~mina1415624
Sediment

Service Request:
Date Collected:
Date Received:

Semivolafile Pettol~um Products
Northwest TPH-Dx

Sampl~ Name:
L~ Code:
Test Not=s:

Units:
Basis:

A~alyte
Prep Analysis Dilution

Method Method MRL Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B I~H~ 100
EPA 3550B NVgI~H-Dx 25
EPA 355013 I~H-Dx 0,5
EPA 3550B NWT~H=DX 0.5
EPA 3550B NW~H-Dx 0.5

I
1
1
1
t
1

Date Date
Extracted Analyzed ResuR

10/24/98 1 I/2/98 <100
10/24/98 1 t/2/98 ND
10/24t98 11/2198 1100
10/24/98 11/2198 ND
10/24!98 1112/98 ND
10/24198 11/2/98 7.4

B The MRL is elevated because ofmahqx interferences.

Approved By:

07| 15~HC,.IW2 - 311/12~93

Date:

!
!

K980711510/14t98 i
10115198

i
1

mg/Kg (ppm)

I
Result I
Notes

o!

00032

KMB00007195



Client:
Pro~ect:
Sample Matrix:

Sampte Name:
Lab Code’.
Te.~t Notes:

Diese~
Lube Oil
Per~’:d Pitch
Pristane
Phytaae
FIuoranthene

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Crowser, Iac.
Port of Portland Terminal 415624

Service Request: K98071 t5
Date Collected: 10!14t9g
Bate Received: 10115198

Semivolatile Petroleum Products
Northwest TPH-Dx

HC~-23
K9807115-010

Units: mgJKg (.ppm)
Bas~s: Dr/

Prep Analysis
Method Method MILL

EPA 3550B NW’~H-Dx 25
EPA 3550B NWTPH-Dx I00
"EPA 3550B N~CI’~H-I)x 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B HWTPH-D.x 0.5
t~A 3550B NWTPH-Dx 0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

t0/24198 11/2f98 <t00
10124198 11/2t98 ND
10/24/98 110/98 1700
10/24/98 11D./98 0.5
10/24/98 11/2/98 ND
10/24198 11/2/98 14

Result
Notes

B

B The MP.L is e~evated becatt~ of matrix ~teffereace~

Approved By:

00033

KMB00007196



Client:
Pro~ect:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Diesel
Lub~ Oil
Penci[ Pitch
Pristane

Fluoranthene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Relmrt

Hart Crowser, Inc.
Port of Portland Terminal 4t5624
Sediment.,

Semivolatile Petroleum Products
Northwes~ TPH-Dx

K9807I 15-0t 1

Service Request: K9807115
Date Collt~ted: 10114198
Date Received: 10115198

I
Basis:

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B

¯ EPA 3550B
EPA 3550B
E~A 3550B

Analysis
Method MRL

NWTPH-Dx 25
NWI~H-Dx 100
NWI’PH-Dx 25
NwrPI-I-Dx 0.5
NWI’PH-Dx 0.5
NW%’PH-Dx 0.5

The ~qL is elevated becaus~ of matrix interfere,aces,

Dilution Date Date
Factor Extracted Analyzed

1
1
1
1
1
1

Result

10/24/98 11/3t9g    <I00
10/24/98 11/3t98
10/;24198 1 t/3/98 4500
i0/24/9~ 1 t/3/98 05
10/24/98 1113198
10/24/98 11t3/98 100

Date:

Result I
Notes

ol
!
i
I
!
!
i
I

.:.

I

KMB00007197



Project:
Sample Matrix:

COLUMBIA ANALY’r£CAL SERVICES, INC.

Hart CYowser,
Port of Portland Tem~inal 4/5624
Sediment

Seraivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10115198

Sample Name:
Lab Code:
Test Notes:

Analyte

Lube Oil
Pencil Pitch

Phytane

~ ~luoranthene

HC~%I02

K9807115,O19.

Prep
Me~hod

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis Dilution
Method MRL Factor

NWTPH-Dx 25
NW2TH-Dx 100
NWTPH-Dx 25
NWTPH-Dx 0.5
NWTPH-Dx 0.5
NW’WH-Dx 0.5

I

I
1
1

Date Date
Extracted Analyzed

U~ts: mg,/Kg (ppm)
Basis: Dry

Result
Result Notes

10/24198 11/3198 ND
I0/24/98 1 II3198 ND

10/24198 1 I/3/98 2100
I0/24/98 1 t/3198 ND
I0/24t98 11/3198 ND
10/24198 1 I13198 33

Approved By: _.       ~ Date:
0003,5

l~ge

KMB00007198



Client:
Project:
Sampie Matrix:

Samp[� Name:
Lab Code:
Te~t Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Port ofPortIanfl TermJ.ual 415624

Sediment

Semivolatite Petroieum Produc~s
Northwest TPH-Dx

Service Request: K9~07115
Date Collected: 10/14t98
Date Received: 10t15/98

HC-S-25 Units: mglKg (ppra)
K9807I I5-0!3 Basis: Dry

i
i
I
I
i
!

Anaiyte

Dieset
Lube Oil
Pencil Pitch
Pristane
Ph:~ane
F|uor’an~ene

Prep
Method

II
Analysis Dilution Date Date Result ~
Method MRL Factor Extracted AnalyzedResult Notes

EPA 3550B NWI’PH-Dx 25 1 10124198 11/2/98 9~ i
EPA 3550B NWTPH-D~ 100 1 10/24/98 11t2/98 1t00 E
EPA 3550B NWTPH-Dx 25 1 I0/24/98 11/2/98 <300 13
EPA 3550B NWI]?H-Dx 0.5 1 10/24198 11/2/98 7.0 i
EPA 3550B NwrPF~-Dx 0.5 I 10124!98
EPA 3550B          NWI~FI-Dx        0.5                           1            I0/24/98        11/2/95           4.1

!

E
B

Approved By;

I

00036 1

Estimated concentration. The result has been repor~ a~ Iube oil, but is probably dt~ to heavy fuel oil in 5£ sample.

The ~ is elevated b~ause efmatrix i~terf~renc¢~.

Date:

KMB00007199



Client:
Project:
Sample Matrix:

COLIIMBIA ANALYTICAL SERVICES~ INC.

Hart Crowser, Inc.
Port of Pertland Terminal 415624
Sedim~t

Analytical Report

Service Requesl: K9807115
Date Co]|ected: !0/14/98
Date Received: 10115198

Semivolatile PetroIeu.m Products
Nolthwest TPH-Dx

Sample Name:
Lab Code:
Test Note~:

HC4-26
K9807115-0t4

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550B NWTPI-I-Dx 25
EPA 3550B NW’fPH-Dx I00
EPA 3550B N-WI~H-Dx 25
]SPA 3550B N%VI~-Dx 0,5
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPH-Dx 0.5

t
I
1
1
1
1

Date Date
Extracted Analyzed

Units: mg/Kg (ppm)
Basis: Dry

Result
Result Nofes

10/24198 11/2/98 <100
t0/24t98 11/2/98 ND
10t24t98 1 I/2/98 560
10124198 I1/2/98 bid
10t’24198 11/2/98 ND
10124198 11/2198 5.0

B

"I’Ve NIRL is elevated beeaus~ of matrix

Date:

00037

KMB00007200



Client:
Project:
Sample Matrix:~

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube 0il
Penci! Pitch
Pristane

Ftuoranthcne

COLUM2BIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Semivolatile Petroletu~ Products
Northwest TPH-D x

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10115198

Un~t~: mg/Kg (plan)
Basis: Dry

I
i

Analysis Dilution Date    ¯ Date
Method MRL Factor Extracted Analyzed

EPA 3550B ~NWTPH-Dx 25 1 10124198 1 t/2/98
EPA 3550B NVC~H-Dx 100 1 10/24/98 1t/2/98
EPA 3550B NWTPI-LDx 25 ! 10124198 1 I/2/98
F_~A 3550B NWTPH-Dx 0.5 1 10/24198 1I/2/98
EPA 3550B NWTPH-Dx 0.5 I 10124198 1112/98
EPA 355013 NWTPH-Dx 0,5 I 10/24198 1 I/2t98

Remit i
Result Notes

<I00
ND
t400
ND
lq’D

o!

I

i
i

B
E

The/~ is elevated because of matrix interferene~s.
The rezutt is probably high biased due to the presence of heavy fuel oil in the zample.

Date:

i

00038

KMB00007201



.....i211eut:
Project:
Sample POlar rix:

COLUMBIA ANALYTICAL SERVICES, INC.

Har~ Crow~er, Inc.
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: i0/14/98
Date Received: 10115198

Semivolatile Petroleum Products
Northwest TPH-Dx

Savapl~ Name:
Lab Code:
Test Notes:

HC-S-28
K9807115-016 Basis: D~y

Analyte

Diesel
Lube
Pencil Pitch
Prista~e
Phytnne

Prep
Method

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed

EPA 3550B ~-I)x 25 1 10/24198 11t2/98
EPA 3550B NW~H-I~ 100 1 10/24t98 1112/98
EPA 355013 NV~I’PH-Dx 25 1 10/24/98 1112/98
EPA 3550B NWTI~-Dx 0.5 1 10/24t9g 11D.J98
EPA 3550B NW’I’PH-Dx 0.5 1 10/24/98 1It2/98
EPA 3550B lqWTPH-Dx 0.5 1 10/24198 1 It2/98

Result

<I00
HD
1160
0,5

6.1

Result
Notes

B

B
E

The bIRL is elevated because of matrix interfereaee~
The result is probably high biased due to the presence of heaw fuel oil h the sample.

Approved B          . Date:

ff~l t,~’PH~r6r3 - 4 L 1117J98
00039

KMB00007202



Client:
Project:
Sample Matrix:

SampI¢ Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

~ Crower, in¢,
Port of Portland Terminal 4t5624
Sediment

Semivolatilv Petroleum Products
Northwest TPH-Dx

Service Request: Y~9807115
Date Collected: I0/14198
Date Received: 10/15/98

Units: mg]Kg (ppm)
Basis: Dry

Analyte
Prep

Method
Analysis Dilution Date Date
Method MILL Factor Extracted Analyzed Resalt

EPA 3550B NW’I2H-DX 25 1 10124198 11/2/98 <I00
EPA 3550B I~H-Dx I00 1 10124t98 1112t98 ND
EPA 3550B NWTPH-Dx 25 I 10/24t98 I1F2t98 910
EPA 3550B NWTPIt-Dx 0.5 1 I0/24198 1 !/2/98 ND
EPA 3550B NW~H-Dx 0.5 1 10/24t98 1112/98 ND
EPA 3550B NWTPH-Dx 0.5 1 I0/24198 1t/2/98 3.8

Result I
Notes

!
!

B
E

The MILL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel off in the sample.

07115PHC.~N3 -5 11 I1’B98
00040

Page

KMB00007203



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Port of Portland Terminal 415624
Sediment

Service Request:
Date Coltected:
Date Received:

K9807115
1011419g

10115198

Semivolatil¢ Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab C~de:
T~-t Notes:

HC-S-35
K9807115-018

U~ts: mg/Kg (ppm)
Basis: Dry

Diese!
Lu~e Oil
Penci~ Pitch
Pristane
Phytane
.Fluoramhene

Prep
Method

AnaIysis Dilution Date Date
Method MRL Factor Extracted Analyzed

EPA 3550B Nw’rPH-Dx 25 1 10/24198 I 1/219g

EPA 3550B N-WTPH-Dx t00 1 10124/98 1 I/2/98
EPA 3550B NWTPH-Dx 25 I 10124198 1 tF2198
EPA 3550B IqWTPH-Dx 0.5 1 10/24/98 1 I/’2198
EPA 3550B NWTPK-Dx 0.5 1 10/24/98 1t/2/98
EPA 3550B NWTPH-Dx 0.5 1 I0/24/98 11/2/98

Result

<1~
lid
580
ND
ND
2.3

Result
Notes

B

E

B The MRL is elevated because of matrix interfereneez.
The regult is probably high biased due to ~e presence oflaeavy fuel off in th~ sample.

Approved By:

0711 $1:’ HlY-..~q3.6 t 111"l/98

KMB00007204



~�liem:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Semivolatile Petroleum Products
Northw~t TPH-Dx

Service Request: Kgg07115
Date Collected: 10114198
Date Received: 10115198

HC.S-37 Units: mg/Kg (ppm)
K98071.15-019 Basis: Dry

i
!
I
I
I

Diesel
Lu~ Oil
Pencil Pitch

Phymne

~uormameae

Result IPrep Analysis Dilution Date Date
Method Method ~ Factor Extracted AnalyzedResult Notes

EPA 3550B BWTPH-Dx 25 1 10/24198 11/2198 <100 B
EPA 3550B NWIP~-Dx 100 1 1012419g 1!/2/98 340 E
EPA 3550B HWTPH-Dx 25 1 10/24/9.8 1 i/2/98 <I00 B
EPA 3550B lffW’I’PH-Dx 0.5 1 10/24/98 ! 1/2/98 ND
EPA 3550B NWt’PI-I.Dx 0.5 1 10124198 i I/2/98 ~r
EPA 3550B i’qWTPH-Dx 0.5 1 10/24198 l 1/2198 L5

B
E

The MILL is elevated becau~ ofma~ix interfer~ee~
Estimated eortcerttratioa. The result h~ been reported as lube oil, but is probably due to heavy faeI oil ixt the .sa.mpM.

I
I

Approved By:

0004Z
No.:       I

KMB00007205



Client:.
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIAANALYTICAL SERVICES, INC.

~ Analytical Repo~

Ha~ Crowser, Inc.
Port of Portland Term~al 4/5~24
Sediment

Scmivolatilc Petroleum Products
Northwest TPH-Dx

HC-8-32
K9807115-020

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10115198

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diezet
Luhe Oil
Pe~ci! Pitch

Phyt~e
Flucranthene

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Anal~ed

EPA 355013 NWTPH-I~ 25 1 101241~8 1112198
EPA 3550B NWTP~-Dx 100 I 10/24/98 11/2198
EPA 3550B ~¢�-£PH-Dx 25 1 10/24f98 1 I/2/98
EPA 355013 NWTPH-Dx 0.5 1 10/24/98 1 I/2/98
EPA 3550B NW~H-Dx 0.5 1 t0/24/98 1112198
EPA 3550B NW~H-Dx 0.5 1 I0/24198 I 1/2198

Result

<100
ND
860

Result
Notes

B

E

B The MRL is elevated because of matri~ interferences.
’ The result is probably high biased due to the presence of heavy fuel oil in the sample.

Appmved By: Date:

KMB00007206



Client:
Project:
SampIe Matiix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Cmw~, Inc. Service Request: Kgg07115
Port of P~rila~d Terminal 415624 Date Cotlected: 10114198
Sed~nt Date Received: 10/1519g

Semivolatile Petroleum Products
Northwest TPH-Dx

K9807115-021 Basis: Dry ¯

Prep
Method

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550B , NWTPH-Dx 25 1 10/24/98 1112198 230
EPA 3550B NVCI’PH.Dx 100 1 10124/98 11/2t98 400
EPA 3550B NWTPH-Dx 25 1 10124198 11t2/98 <200
EPA 3550B NVCl~H-DX 05 1 .10/24198 1112t95 bid
EPA 3550B NWTPt-I-Dx 0.5 I !0/24198 11/2t98 bid
EPA 3550B NWTPH-Dx 0,5 1 10/24t98 1I/2/98 2.3

E

°1
I:

I[

E
B

Approved By:

Estimated c~neentration. The result has been ~ as lube oil. but is probably due t~ heavy fuel oil in the samtfle.
The MP,.L is elevated becaoze ofmatAx int~rf~enees.                                                ~1.

gTt |SPH~JW4 - ~ ! I 1172)~1

00044

KMB00007207



Ci~ent:
Pro~ect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Pert of Portland Terminal 4/5624
Sedimeat

Analytical Report

Service Request: Kgg07115
Date Collected: HA
Date Received: HA

Sample Name:
Lab Code:
Test Notes:

Analy~e

Diesel
Lube Oil
Peucil Pitch
tMsraue
Phytaue
F|uoranthene

Method Blank
K981024-MB

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Semivolatite Petroleum Products
Northwest TPH-Dx

Analysis
Method MRL

NWTPH-Dx 25
N’6E~H-Dx
NWII~-Dx 25
NWTPH-Dx 0.5
NWYPH-Dx 0.5
NWIPH-Dx 0.5

Dilution Date Date
Factor Extracted Analyzed

1
I
1
1
1
1

Units: mg~g (ppm)
Basis: NA

Result
Result Notes

10/24!98 1111198 ~
10/24/98 1111198 ND
10/24!98 1111198 ND
10/24/~8 11ti198 ND
10/24/98 11ti/98 lq-D
10/24198 t 1/1198 ND

Approved By. L . , - - - -/~

KMB00007208



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Port of Porttaacl Terminal 4/5624

Sediment

Service Request: K9807115
Date Collected: HA
Date Received: HA

Sample Name:
Lab Code:
Test Notes:

Method Blar&
K981024-MB2

Semivolatile Petroleum Products
Northwest TPH-Dx

Units: mg/Kg (ppm)
Basis: NA

Result
Aaalyte

Diezel
Lube Off
Pencil Pitch
Pristane
Phytane

F.2A 3550B
EPA 355013
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx 25
NWI2rH-Dx 100
NWTPH-Dx 25
NWTPH-Dx 0.5
NWTPH-Dx 0.5
NWI~H-Dx 0.5

Dilution Date Date
Factor Extracted Analyzed

1
1
1
1
1
1

10/24198 t 1/I/98
10/24198 1111/98
10/24198 1 Itt198
10/2A198 1111198
i0/24198 11/1/98
10/24198 1 I11198

Result Notes

Approved By:’r ~ 7"-’~ o,---..-,~ Date:

i
I
i
i
I
i
I
I

.I

I
00046
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Client:
Project:
Sample Matrix:

COLUM_BIA ANALYTICAL ~ERVICES, INC.

Hart Cro~v~er,
Port of Portland Terminal 4/5624
Sediment

AnalyticalRe~o~

Service Request:
Date Collected:
Date Received:

K9807115
I0/14/98
10/15/98

Organochlorine Pesticides

SampIe Name:

~ Lab Code:

Test Notes:

HC-S-16
K9807115-007
DM

Units: u~JKg (ppb)
Basis: Dry

Analyte

alplm-BHC
beta-BHC
gamma-BHC (Lidane)
delta-BHC
Heptacklor

eptaehlor Epoxide
gamma-Chlordane
Endosulfan I
zlpha-Cklordane
Dieldrfft
4,4’-DDE

4,4LDDD
.E~drin Aldehyde
Endosulfan Sutfate
4,4LDDT
E~dBm Ketone
Methoxychlor
Toxaphene

D

Prep
Method

Analysis Dilution Date Date
Method MRL MIlL Factor Extracted Analyzed

Result
Result Notes

EPA 3550A 8081A 20 0.2 !0 1219198 12124198 ND
EPA 3550A 8081A 20 0.4 I0 12/9198 12!24198 bid
EPA 3550A 8081A 20 0,2 10 1219198 12124198 ND
EPA 3550A 8081A 20 0.4 10 1219198 12/24198 ND
EPA 3550A 8081A 20 0.2 l0 1219198 12124198 bid
EPA 3550A 8081A 20 0,2 i0 12!9198 12124198 bid
I~PA 3550A 8081A 20 0.4 10 12/9198 12/24/98 ND
EPA 3550A 8081A 20 0.2 I0 1219198 12!24/98 ND
EPA 3550A 8081A 20 0.2 I0 1219198 12124198 bid
EPA 3550A 8081A 20 0.4 I0 1219/98 12/24198 bid
EPA 3550A 8081A 20 0.4 I0 12/9198 12/24/98 ND
EPA 3550A 8081A 20 0.4 I0 12/9198 12/24/98 5
EPA 3550A 8081A 20 0.4 It3 1219198 12124198 ND
EPA 3550A 8081A 20 0,2 10 1219198 12124198 ND
EPA 3550A 8081A 20 0,2 10 12/9198 12124198 8
EPA 3550A 8081A 20 0~2 t0 1219198 12124198 ND
EPA 3550A 8081A 20 0.4 10 1219198 12/24/98 ND
EPA 3550A 8081A 20 0.2 I0 12/9198 12/24198 26
EPA 3550A 8081A 20 0.4 t0 1219198 12/24t98 ND
EPA 3550A 80glA 40 1 I0 12/9198 12/24t% ND
EPA 3550A 8081A 300 5 I0 !2/9198 12/24198 bid

The lvgRL is elevated because of matrix haterfereaees and because the sample required diluting.
The analysis was pezformed past the recommended hold time; see case narrative.

00047
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Client:
Project:
Sample Matrix:

Sampi~ Name:
Lab Cod~:
Test Notes:

analy~e

D
H

COLUMBIA ANALYTICAL SERVICES, INC.

~ Cl’owser, hzc~

Port of Portland Temainal 4!5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: t0/15/98

I
!
I

HC-S-28
K9807115-016

Organochtofine Pesticides

Units: ug/Kg (ppb)
Basis: Dry,

i
I
I

Prep
Method

Analysis Dilution Date Date
Method MRL MDL Factor Extracted Analyzed

Result i
Result Notes

EPA 3550A 8081A 20 0.2 !0 12/9/98 12/24/98
~A 3550A 8,081A 20 0A !0 12/9t98 12/24198         ND
F_~A 3550A 8081A 20 0.2 I0 12/9t9g 12124198 ND
EPA 3550A 8081A 20 0.4 I0 12/9198 12124198
EPA 3550A 8081A 20 0.2 ’ 10 12/9/98 12124198         lid
EPA 3550A 8081A 20 0.2 I0 12/9/98 I2/24/98 ND
EPA 3550A 8081A 20" 0.4 !0 12/9/98 12/24/98
EPA 3550A 8081A 20 0.2 10 12/9198, 12/24198
EPA 3550A 8081A 20 0,2 10 12/9t98 12/24t98
EPA 3550A 808 IA 20 0,4 10 1219198 12124/98
EPA 3550A 808tA’ 20 0,4 10 I2/9/98 12/24/98 N’D
EPA 3550A 8081A 20 0,4 t0 1219198 12/24/98 5
EPA 3550A 8081A 20 0,4 I0 I2/9/98 12/24/98 ND
EPA 3550A 8081A 20 0,2 I0 1219/98 12/24/98
EPA 3550A 808tA 20 0,2 I0 1219/98 12/24t98 8
EPA 3550A 8081A 20 0,2 10" 1219198 12/24/98 ND
EPA 3550A 8081A 20 0.4 I0 1219198 12/24/98 ND
EPA 3550A 8081A 20 0,2 !0 12/9198 12/24/98 t0
EPA 3550A 8081A 20 0,4 IO 1219198 12/24/98 ND
EPA 3550A 8081A 40 t t0 1219198 i2/24t98
EPA 3550A 8081A 300 5 I0 1219198 t2/24198 ND

The M2~.Uis elevated because of matrix interferencez and because the sample required diluting.
Theamaly~is was pea£ormed past the re¢ommeaded hold time; see ease narrative,

I
i
i
I

I
i

000.48
pa~
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Client:
l’rojeet:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Crowsef, t~e.
Port of’Poland Terminal 415624
Sediment

Analytical Report

Service Request: K98071t5
Date Collected: NA
Date Received: NA

Sample Name:
Lab Code:
Test Notes:

Analyte

~amma-BHC (Lindaue)
d¢tta-BHC
Hepta~hlor

~’I~ ~dri~m chlor Epoxid e

gamma-Chlordane
Endosulfart I
alpha-Ctdorda~e
D~eld.,’i~

Toxaphe~e

Method Blank
KWCr9804237-4

Organoehlofine Pesticides

Prep Analysis Dilution
Method Method MRL MDL Factor

U~its: u~g (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed ResuR Notes

12/24t98 ND
12/24!98 ND
12/24!98 ND
12/24/98 ND
12/24/98 ND
12124/98 ND

12124198 lq’D
12/24/98 ND
12124198 ND
12/24198 ND
12124198 ~D

12/24198 ND
I2124/9g ND ¯
12/24/98 ND
12/24198 ND
12/24198 ~q)

12/24198 ND
12/24t98 ND
12/24198 ND
I2/24/98 ND
12/24198 ND

EPA 3550A 8081A 2 0.2 1 1219t98
EPA 3550A 8081A 2 0.4 1 1219198
EPA 3550A g081A 2 0.2 t 1219198
EPA 3550A 808tA 2 0.4 ! 12t9198
EPA 3550A 808tA 2 0.2 1 12/9198
EPA 3550A 8081A 2 0,2 t 12/9198
EPA 3550A 8081A 2 0.4 1 12/9198
EPA 3550A 80glA 2 0,2 i 12/9/98
EPA 3550A 808tA 2 0.2 1 1219198
EPA 3550A 8081A 2 0.4 i 1219198
EPA 3550A 8081A 2 0.4 i 12/9/98
EPA 35f0A 80glA 2 0.4 1 12/9t98
EPA 3550A 8081A 2 0,4 1 t219/98
EPA 3550A 8081A 2 0.2 t 12/9198
EPA 3550A 8081A 2 0.2 1 12/9/98
EPA 3550A 8081A 2 0,2 1 1219198
EPA 3550A 808IA 2 0.4 1 1219198
EPA 3550A 8081A 2 0.2 1 1219198
EPA 3550A 8081A 2 0.4 1 1219198
F2A 3550A 8081A 4 I t 12/9198
EPA 3550A 8081A 30 5 t 12t9/98

Date:

00049
P~ No~:

KMB00007212



, CHeat:
Projecl:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Notes:

Analyte

Trickloroeth~ne (TEE)

Tetmd~toroethen~ (PCE)
Ethylbenzene
m- & p-Xylenes
e*Xylene
1,3-Dichlorohenzene
1,4-Diehlorobenzene
1 ~2-Diehlorobeazene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hm-t Croveser, Inc.
Port of Portland Terminal 4[5624
Sediment

Volatile Organic Compmmds by GCiMS

Service Request: K9807115
Date Collected: 10/lzl/9g
Date Received: 10115198

HC-S-1 I
K9807115-002
F

Prep Analysis , DiIufion Date Date
Method Method lVlRL Factor Extracted Analyzed

Units: u~Kg (ppb) ¯
Basis: Dry

Result
Result

INotes
I~:PA 5035 8260B 25 1 10/28/98 10/28/98
EPA 5035 8260B 25 t 10/28198 10~28t98
EPA 5035 8260B 25 1 i0/28/98 10f28/98
EPA 5035 826013 25 1 10128198 10/28/98
F_.PA 5035 8260B 25 1 10/28t98 10/28/98
EPA 5035 8260B 25 1 10/28/98 10~28t98
EPA 5035 8260B 25 1 10/28/98 10/28198
EPA 5035 8260B 25 1 I0/28/98 10/28t98
EPA 5035 8260B 25 1 10/28/98 10/28198
EPA 5035 8260B 25 I 10/28198 10128198

The MILL is elevated because of the low percent solids in the sample as received.

/

I
.00050

KMB00007213



Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

A~aIyte

Tdchloroethene (TCE)
Toluvae
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xy1~n~s
o-Xylene
!,3-Dichlorobemzene
i A-Dichlorobenzeae
1.2-Dichlombenzcae

COLUMBIA ANALYTICAL sERVICES, INC.
Analytiad Report

Hart Crowser,
Port of Portland Terminal 4/5624
Sedhnent

Service Request: K9807115
Date Collected: 10114193
Date Received: 10115198

HC~S-13
K9807115-004
F

Volatile Organic Compounds by GCBVIS

Prep Analysis Dilution Date Date
Method Method MIlL Factor Extracted Analyzed

EPA 5035 8260B I0 1 10/28/98 I0t28/98
EPA 5035 8260B 10 1 10/28/98 10/28198
EPA 5035 8260B I0 I I0128!98 10/28/98
EPA 5035 826013 10 1 10/28/98 10128198
EPA 5035 8260B I0 t 10/28198 10/28/98
EPA 5035 8260B 10 l 10/28198 10128198
EPA 5035 8260B 10 1 10/28/98 10128198
EPA 5035 8260B 10 l 10/28/98 10/28198
EPA 5035 8260B 10 1 10/28/98 10/28198
EPA 5035 8260B 10 ! 10/28/98 !0/28/98

Urdts: ug/Kg (ppb)
Basis: Dry

Resalt
Remit Notes

lid
ND
ND
ND
ND
ND
ND
ND
ND
ND

F The MRL is elevated because of the low percent solid~ in the sample as received.

KMB00007214



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

Trichioroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylb~nz~a~
m- ~ p-Xylenes
o-Xylene
1,3-Dichlombenzene
1,4-Dichlombenz~ne
1.2-Dicklorobeazene

COLUMBIA ANALYTICAL SERVICES,

AnalyticaI Report

Hart Crowser,
Port of Portland Tern~at 415624
Sediment

HC-S-14
K9807115-005

Volatile Orgauic Compounds by GC!MS

Service Request: K9807115
Date Collected: 10/14/9g
Date Received: 10115198

Prep Analysis Dilution
Method Method MRL Factor

EPA 5035 8260B
EPA 5035 ,8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

t
1
1
1
1
I
1
I
1
1

Date     Date
Extracted Analyzed Result

10/28!98 10128/98
I0/28198 10128/98 ND
10/28/98 10/28t98
t0/28198 10/2~d98 ND
10t28198 10/28t98 ND
10/28/98 10/28198 ND
10128198 10/28198
10/28198 10/28198 ND
10128198 t0128198
I0/28198 10/28198 ND ,

Result
INotes

I
I
I

00052
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Client:
~ Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Ha~ Crowser, Inc.
Port of Port|aad Terminal 415624
Sediment

H¢-S-16
K9807 ! 15-007

Service Request: K9807115
, Date Collected: 10/14/98

Date Received: 10115/98

Volatile Organic Coml~ouads by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

Benzene EPA 5035 8260B
Tfichloroethene (TOE) EPA 5035 8260B
Toluen~. EPA 5035 8260B
Tetrachloroethene (PCE) EPA 5035 8260B
Ethylbenzene EPA 5035 8260/3
m- & p-Xy!enes EPA 5035 8260B
o-Xytene EPA 5035 8260B
1,3-Dichlombenzene EPA 5035 8260B
1,4-Dieh!~robenzene EPA 5035 8260B
1,2-Dichtorobenzene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
1
1
1
I
t
1

1
1

Date     Date
Extracted Analyzed

10/28/98 10/28198
10/28t98 10/28198
10/28198 10128198.-
10/28t98 10128198
10/28/98 I0128t98
10/28/98 10/28t98
10/28198 10/28/98
10/28198 10/28t98
10/28/98 10128198
10/28t9g 1012,8t98

Units: ug~g (p~b)
Basis: Dry

Result
Result Notes

ND
ND
ND

ND

ND
ND
ND

ff/I |5~/OA.MBI - 10~17F031 1|/~

Date: "00053
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethytbenzene
ra- & p-Xylen~
e-Xylene
t,3-Dietflorobenzene
t,4-Dichlorobeazene
1J-Dichlorobeazene

COLUMBIA ANALYTICAL SERVICES, I~IC.

Analytical Report

Hart Cr~wser, Inc.
Port of Portland Terminal 4/5624
Sedimeat

HC-S-22
K98071 i 5-009
F

Volatile Organic Compotmds by GC/MS

Prep Analysis Dilution Date
Method Method ~ Factor Extracted

EPA 5035 8260B 10 1 10/28/98
EPA 5035 g260B 10 1 10128/98
EPA 5035 8260B 10 1 10/28198
EPA 5035 g260B i0 1 10/28t98
EPA 5035 8260B 10 1 10/28198
EPA 5035 8260B 10 I I0/28/98
E~A 5035 8260B 10 1 I0t28198
E~A 5035 8260B 10 1 10/28198
EPA 5035 8260B 10 t i0/28198
EPA 5035 8260B I0 1 10/28198

i
Date Collected: 10114198
Date Recdved: 10/15198 I

Urdts: ugr-~g @oh) I
Basis: D~

Date              Re~lt
~ed Re~lt     Notes

10128198
!008/98

1008198
1008/9g
10m8198
10~8198 ND
10~8!98

The ~ is elevated because of the low petee~t solid~ in the aample as received.

I
I

Approved By:

~7115V~A,MBI ~ I’~7~03~ I

Date:,
I

00054
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Client:
Projecl:
Sample Matrix:

COLIJM~IA ANALYTICAL SERVICES~ I~C.
Analytical Report

H~rt Cmwseq la~.
Po~ of Portland Terminal 4/5624
Sediment

Sample Name: HC-8-24
Lab Code: K9807t 154)I I
Test Notes: F

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution Date
Analytc Method Method MRL Factor Extracted

Bm~zene EPA 5035 8260B I0 1 10/28/98
Trie~loroethene (TCE) EPA 5035 8260B 10 1 10/28/98
Toluene EPA 5035 8260B 10 1 t0/28/98
TetracMoroetheae (PCE) EPA 5035 8260B 10 1 10128198
Ethylbertzene EPA 5035 8260B 10 1 10/28/98
m- & p-Xylenes EPA 5035 8260B !0 ! I0/28/98
o-Xylen~ EPA 5035 8260B 10 I t0/28198
1,3-Dichlorobertzene EPA 5035 8260B 10 I 10/28198
1,4-Didttorobeazene EPA 5035 8260B 10 t 10128198
1,2-Dichlorobenzene. EPA 5035 8260B I0 t 10/28/9g

Service Request: K9807115
Dale Collected: 10/14198
Date Received: 10/15198

U~ts: u~g (ppb)
Basis: Dry

Date
Analyzed Result

I0/28198 ND
!0/28198 ND
I0/28198 ND
I0/28198 ND
10/28/98 ND
10128198 ND
10/28!98 ND
I0/28198 I",TD
10/28t98 ND
I0/28198 ND

Result
Notes

The MRL is elevated because of the low percent solids in the sampl~ as received.

Date:
00055
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Port of Pordend Terminal 415624
S~dknem

Sample Name: HC-S-I02
Lab Code: Kgg07115-012
Test Note.s:

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Analyte Method Method MRL Factor

Ee~zeae EPA 5035
Triehloroethene (TCE) EPA 5035
Toluene EPA 5035

¯ TetracMoroethene (PCE) EPA 5035
Et~ylbermene EPA 5035
m- & p-Xylenes EPA 5035
o-Xylene EPA 5035
l~3-Diehlorobertzene EPA 5035
1,4-Diehlorobenzene EPA 5035
1,2-DieMorobenze~v EPA 5035

8260B 5
8260B 5 1
8260B 5 1
8260B 5 1
g260B 5 1
8260B 5 1
826013 5
g260B 5 1
8260B 5 ’ I
8260B 5 1

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198

Units: u~dKg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10/28/98 I0/28/98 ND
10/28198 10/28t98 ~D
10/28t98 10/28!98 bid
I0/28198 I0/28/98 UD
10128198 10/28/98 ~
I0/28198 10/28198 bid
10/28/98 10/28t98 ND
10/28/98 t0t28t98 bid
10/28/98 10/28t98 BI2
10/28/98 10/28/98 biD

I
I
I
I
I
I
I
I
i
I
I
i

I ~t/121597a

I
I
I
I

I
Date: [~/(-go/~,~ . ".000~6 1

Vage No.:

KMB00007219



CHent:
Pro~ect:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

A~alyte

COLUM~BIA ANALYTICAL SERVICES, INC.

Ar~yfical Report

Port of Portland Terminal 415624
Sediment

HC.-S,-25
K98071 t5-013

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method MILL Factor

Benzene EPA 5035 8260B
Triehlomethene ~TCE) ETPA 5035 8260B
Toluene EPA 5035 82601q
Tetrachloroethene (PCE) EPA 5035 8260B
Ethylber, zene EPA 5035 8260B
m- & p-Xylene~ EPA 5035 8260B
e-Xylene EPA 5035 8260B
1,3-DicMorobenzene EPA 5035 8260B
1,4-Dichlorobenzene EPA 5035 8260B
t,2-Didgorobenzen~ F~A 5035 826013

5
5
5
5
5
5
5
5
5
5

1

I
1
I
1
1
1
I
1

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198

UnRs: ug/Kg (ppb)
13asis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10128198 10/28/98 i~D
10/28198 10/28t98 ND
10/28t98 10/28/98 N-q3
10/28198 10/28t98 ND
10/28/98 I0/28t98 liD
10/28198 10928t98 ND
10/28/98 10/28t98 ND
10/2g198 10128198 ND
I0/28198 10128198 ND
10/28t98 10128198 ND

lS4A/12159"i’�
Date:

/

00057

KMB00007220



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Teat Notes:

Analyte

Trictdoroethene (TCE)
Toluene
Tetrachloroetheae (PCE)
Ethylbenzene
m- & p-Xyleaes
o-Xylene
t,3-Dietdorobeazene
1,4-Dietdorobeazeae
12-Dichtorobeazene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Cmwscr, !nc.
Port of Portland Terminal 415624
Sediment ¯                                            ’

HC-S-26
K9807I 15-014

Volatile Orga_,tie Compounds by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
1
1
1
1
1
I
1
I
I

Ser~qce Request: K98071 I5
Date Collected: 10114198
Date Received: 10115198

Units: ug]Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10/28198 10/28/98 ND
10/28t98 10/28/98 ND
I0/28!98 10/28/98 ND
10/28/98 10/28/98 ND
10/28198 10/28t98 ND
10f28/98 10128198 ND
10128198 10/28198 ND
10128/98 10/28/98 ND
|0t28/98 10128198 ND
I0/28/98 10128198 ND

i
!
I
I

I
I
I
I
I
I
I

L~t2157/a
Date:

000,58
i
I

KMB00007221



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICA~ SERVICES, INC.

Analytical Report

Hart Crows~r,
Port of Poltland Terminal 415624
Sediment

Service Request:
Date Collecfed:
Date Received:

K9807115
I0114198
10115198

Sample Name: HC-8-28
Lab Code: K9807115-016
Test Notes: F

Volatile Organic Compounds by GC/IVIS

Prep Analysis Dilution Date
Analyte Method Method MRL Factor Extracted

Benzene EPA 5035 82603 10 1 10/28/98
Triehloroethene (TCE) EPA 5035 8260B 10 1 10/28/98
Toluene EPA 5035 82603 10 I I0128/98
TetracMoroe~ene (PCE) EPA 5035 82603 10 I 10/28/98
Ethylbenzene EPA 5035 82603 t0 ! 10/28198
m- & p-Xylenes F2A 5035 82603 10 l I0/28/98
~Xylene EPA 5035 82603 10 1 I0/28/98
1,3-Diehlorobenzene EPA 5035 82603 10 I I0/28/98
l,~Dichtorobermene EPA 5035 82603 10 I 10128198
I ~2-Dicb.lorobermeae EPA 5035 826013 I0 1 10/28/98

Up_its:
Basis:

Date
Analyzed Result

10/28t98 lq’D
!0128198
10128198 ND
!0/28!98 ND
10/28198 ND
10/28/98 ND
10128/98 lq’D
10128/98
10128198 IT’D
10128198 ND

ug/Kg ippb)

Result
Notes

T~e MP, L is elevated bemuse of the low percent solids in the sampl~ as received.

Date:

00059

KMB00007222



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Tfichlomethene (TCE)
Toluene
Tctraetfloroethene (PCE)
Ethylbenzene
m- & p~Xylenes
e-Xyt~ne
1,3-Dichlorobenzene
1,4-Dichlorobenzea~
1,2-Diohlorobenzene

COLI~MBIA ANALYTICAL SERVICES, INC.

Analytical Report
I-fair. CrowseL Inc.
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: 10/14198
Date Received: 10115198

HC-8-35
K9807115-018
F

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution Date Date
Method Method M1LL Factor Extracted Analyzed

EPA 5035 8260B 10 1 10/28/98 10/28/98
EPA 5035 8260B 10 1 10/28/98 t0/28t98
EPA 5035 8260B 10 1 10/28!98 10/28t98
EPA 5035 8260B 10 1 10128198 10128198
EPA 5035 8260B t0 1 10/28!98 10/28/98
EPA 5035 8260B - 10 I 10/28t98 10/28t98
F_.PA 5035 8260B 10 1 I0/28198 10/28198
EPA 5035 8260B 10 1 10/28t98 I0/28/98
EPA 5035 8260B 10 I 10/28198 10/28t98
EPA 5035 8260B 10 1 10/28t98 10/28t98

Units; ug/Kg (ppb)
Basis: Dry

Result
Result Notes

/

i
i
i
I
i
i
I
I
i
i

The M:P.L is eMvated because of the low percent solids ~ the sample as received.

Approved By:
|~121597~

I
I

00060I
Pagn No-:

KMB00007223
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0

Client:
Project:
Sample Matrix:

Sample Name: HC-S-37
Lab Code: K98071 !5-019
Test N~tes: F

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution Date
Analyte Method Method MRL Factor Extracted
Benzene EPA 5035 8260B I0 ! 10128198
Trichloroethene (TCE) EPA 5035 8260B I0 ! 10/28198
Toluene EPA 5035 ~260B I0 I I0/28198
Tetrachloroethene (TCE) EPA 5035 8260B I0 l 10/28/98
Ethy|benzene EPA 5035 8260B 10 i I0/28!98
m- & p-Xylene~ EPA 5035 8260B 10 1 10/28/98
c-Xylene EPA 5035 8260B 10 t 10/28/98
1,3-Dichlorobenzene EPA 5035 8260B 10 t 10/28198
1,4-Dichlorobenzene EPA 5035 8260B 10 1 10/28/98
L2-Dichlorobenzeae EPA 5035 8260B I0 1 10!28198

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198

Units: u~j’Kg (trpb)
Basis: Dry

Date Result
Analyzed Remit Notes

t 0/28/98 ND
10/28198 ND
10/28198 ND
10/28t98 ND
10128198 ND
10/28f98 ND
10128t98 ND
i0/28198 ND
10/28/98 ND
10/28/98 ND

g

U
II
U
I]
I]

The MR.L is elevated because of the low percent ~lids in the rumple as received.

|~tllS~;a

00061

No,:

KMB00007224



Client:
Project:
SampIe Matrix:

Sample Name:
Lab Code:
T¢~ Notes:

Analyte

Tdclalomethene (TCE)
Toluene
Tetraddome~eae (PCE)
E~ylbenzene
m- & p-Xylenes
o-Xylene
1,3-DichIorobenze~e
t,4-Dichlorobenzene
1 ~2-Dichlombenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica~ Report

Por~ of Portland Terminal 415624
Sediment

Volatile Organic Compounds by GCiMS .

Service Request: K9807115
Date Collected: 10114198
Date Received: 10/15t98

HC-8-32
K9807t i5-020
F

Units: .g/Kg(ppb) i
Basis: Dry

Prep Analysis Dilution Date Date
Method Method lVlRL Factor Extracted Analyzed Result

F2A 5035 8260B 10 1 10/28/98 10/28/98
EPA 5035 8260B I0 1 10/28t98 10t28198
E~A 5035 8260B 10 I 10/28t98 10/28/98 ND
EPA 5035 8260B 10 ¯ 1 10/28/98 10/28/98
EPA 5035 8260B t0 1 10/28198 10128/98         ND
EPA 5035 8260B 10 1 10/28198 10/28198 UD
EPA 5035 8260B 10 1 10/28198 i0/28/98
EPA 5035 8260B I0 1 10/28t98 I0/28/98
EPA 5035 8260B 10 1 10/28198 t0/28/98 ND
EPA 5035 8260B 10 1 10/28t98 10/28/98

Result I
Notes

!
!
!

F The MP, L is elevated because of~e low ~rcent ~lids in Ms sample as received.

I
I

07t 15VCIA.MBil - 11~2~040 It1~98

00 62
I
I

KMB00007225



Client: I-~ Crow~e~,
Project: Port of Porttand Terminal 415624
Sample Matrix’. Sediment

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K9807115
Date Collected: HA
Date Received: NA

Sample Name:, Method Blank
Lab Code: KWG9803709-1
Test Notes:

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Analyte Method Method ~ ~’actor
Benzene EPA 5035 8260B
Trlct~oroe~hene (TCE) EPA 5035 8260B
Toluene EPA 5035 8260B
Tetmchloroethene (PCE) EPA 5035 8260B
E~ylbenzene F~A 5035 8260B
m- & p-Xylenes E.PA 5035 8260B
o-Xylene I~A 5035 8260B
1,3-Dichlorobenzene EPA 5035 8260B
1,4.Dichlorob~zene EPA 5035 8260B
1,2-Dichlorobenzene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

I
1

I
I
I
1

I

D,ate     Date
Extracted Analyzed

10/27/98 10/27/98
10/27198 10/27t98
10/27/98 10/27198
10/27/98 10/:27/98
10/27/98 10/27/98
10127198 t0/27t98
10/27/98 t0/27198
10127198 10/27198
10/27198 10127198
10127198 10/27/98

tlesuIt
Re.suit Notes

ND

HID

ND

07115"q OA-MI~ - t ff~7~027

Date:

KMB00007226



Client:
Project:
Sample MatriX:

Sample Name:
Lab Code:
Test Notes:

Analyte

Triebaoroethene
Toluene
Tetrachloroethea~e (PCE)
E~ylbenzene
m- & p-Xylenes
o-Xylene
|,3-Diehlorober~ene
| ,4-Dichtorobenzene
|,2-Diehlorobenzene

COLUMBIA A~ALYTICAL SERVICES, INC.

Analytic~d Report

~ Cro’~er, ~.~.
Port ofPortlaad Terroinal 4/5624
Sediment

Me~od Blank
KWG9803720- I

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method ]VlRL Factor

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
F.,PA 5035

82603
82603
82603
8260B
8260B
8260B
8260B
82603
82603
826013

5
5
5
5
5
5
5
5
5
5

1
1
1
I
I

I
1
1
I

Date
Extracted

10/28198
10/28/98
10/28/98
10/28198
10128/98
10/28/98
10/2819g
10/28t98
1012819g
10/28198

Date:

Service Request: K9807115
Date Collected: HA
Date Received: HA

Units: ugg4g (ppb)
Basis: Dry

Date
Analy2ed Result

10/28/98 UD
10/28t9~ ~
10~/9~ ~
10~/9~ ~

10~8/9g    ~
10~8/98     ~
10/28/98 ~
10t28/98 ~
19t28/98    ~

I

Result I
Notes

I
!

00064
I
I

KMB00007227



Client:
-~project:

3ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port ofPorttand Temaina1415624
Sediment

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115/98

Sample Name:
Lab Code:
Test Notes:

A~iyte

Phemo!
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-D~methylphenol
Naphtha!one
Benzoic Acid
H~xachlorobutadieaxe
Accr~hthyleae
Dimethyl Phthalate

Dibe~ofura~

D/ethyl Phthalate
N-Ni~osodipheaylamine
Hexa~h!orobenze~e
Peataehlorophe~ol
Phenanthreae
~thr~celle

.Ai-n-butyl Phthalate
Fluoranthene

Butyl 8eazTl Phthalate
Benz(a)anthracene
Ckryseae
Bi~2~thylh~xyl) Phthatate
Di-n.~etyl Fhthalate
Beazo(b)fluomath=e
Beazotk)fluorantheae
Be~zo(a~yrene
Inde~e(I,2,3<zl)pyrene

B~2~zo(g,h,i)perylene

Approved By:

Base Neutral/Acid Semivolatfle Organic Compounds

HC-S-11
K9807115-~02

Prep Analysis Dilution
Melhod Method blRL Factor

EPA 3550A S~ 20
EPA 3550A StM 6 I
EPA 3550A StM 6 i
EPA 3550A SIM 20 I
EPA 3550A 8IM 6 1
EPA 3550A 8IM 20 1
EPA 3550A 8IM 100 1
EPA 3550A SIM 20
EPA 3550A 8]]v~ 20
EPA 3550A SIM 20
EPA 3550A 8II~f 500 25
EPA 3550A SIM 20 1
EPA 3550A S]lVl 20 1
EPA 3550A SDd 20 1
~PA 3550A 8]IVI I2 1
F, PA 3550A SIM 20 1
EPA 3550A SIM 60 !
EPA 3550A 8]IVI 500 25
EPA 3550A 8IM 500 25
EPA 3550A 8INI 20 t
EPA 3550A 8Dd 1000 50
EPA 3550A SIM 1000 50
EPA 3550A SIN! 20 1
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 20 1
EPA 3550A SIM 20
EPA 3550A StM 500 25
EPA 3550A SIM 500 25
t~A 3550A 8I~ 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25

Date    Date
Extracted Analyzed

U~ts: u~JKg @pb)
Basis: Dzy

Result
Re.it     Notes

10123198 12/I198 ND
1003198 I2/1198 ND
10/23/98 1211198 lqD
10/23/98 12t1198 l’,rD *
1003/98 1211198 ~D
10/23/98 12/I198 250
10/23198 1211198 hrD
I0/23/98 t2!I198 ND
I0123198 12/1198 200
10/23198 12/1198 ND
10/2M98 1212198 940
10/23198 12/I198 2~0
10123198 12/1198 590
I0/23/98 12/1198 ND
10/23198 12/1/98 bid
10/23/98 12/1t98 b~
10/23198 1211/98 ND
1003198 1212/98 5700
10/23/98 1212198 1700
10/23198 1211198 ND
10/23198 12/2t98 21000
10123198 12/2/98 220120
10123198 1211198 36
10/23198 12/2/98 11000
t0/23198 12/2t68 t10~0
I0/23198 1211198 450
10123198 1211198 ND
i0t23198 12/2/98 t0~00
10/23198 1212198 8400
10/23t98 12/2/98 13~00
10/23t98 12/2t98 14000
10/23/98 t2/2/98 2200
10123198 12/2/98 8900

3- a~d 4-Me~hylphenol eoelute. Qu~titated usfi~g 4-Methylphenol.

JAN 1 9 !999
00065

KMB00007228



CHent:
P~roject:

m̄pIe Matrix:

Sample Name:
Lab Code:
Test Notes:

Phenol
BeazyI Alcohol
2-M¢~ylphenol
4-Methytphenol
2~4-Dimethy.lphenot
Naphthalene
Benzoic Acid
Hexactdorobutadiene
Aceaaphthylene
Dimethyl Phthalate ’
Acenaphtheae
Dibeazofuran
~l’aorenc
Diethyl Phthalate

Hexaehlorobenzen~
Pentachlorophenol

~-n-butyI Phthalate
Ftuoraathene
Pyrene
ButyI Benzyl Phthatate .
Beaz(a)anthracene

Bis(2-ethylhexyl) Phthalate
Di-n-~ctyl Phthalate
Beaz~(b)fluorauthene
Benzo(k)fluorauthene
t3era~a)py~eae
I~deno(1,2,3-ed)pB, ene
Dibenz(a,h)anthracene
Beazo(g,h,i)peryle~e

Approved By:

~7I tSSVM ]~l. 41t19/99

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Hart Crowser, Inc.
Porf of:Portland Terminal 4/5624
Sediment

Service Reques¢: K9807115
Date Colle~ed: !0/14!98
Date Received: 10115/98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-13
K98071 t5-004

:prep Analysis DiIution
Method Method MILL Factor

EPA 3550A SIM 20 1
EPA 3550A SIM 6 I
EPA 3550A ~IM 6 i
EPA 3550A SIM 20 I
EPA 3550A SIN[ 6 I
EPA 3550A StM 20 I
EPA 3550A StM I00 1
EPA 3550A SIM 20 1
EPA 3550A SIM 20 I
EPA 3550A SIM 20 I
EPA 3550A SIM 20 I
EPA 3550A SIM 20 1
EPA 3550A SIM 20 1
EPA 3550A SIM 20 1
EPA 3550Ā SIM 12 l
EPA 3550A $IM 20 1
EPA 3550A SIM 60 !
EPA 3550A SB/f 500 25
EPA 3550A SIM 20 t
EPA 3550A SIM 20 l
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 20 I
EPA 3550A SIM 500 25
EPA 3550A S~Vf 500 25
EPA 3550A SIM 20 I
EPA 3550A S]M 20 t
EPA 3550A SIM 500 25
EPA 35~50A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25
EPA 3550A SIM 500 25

Units: uglKg (ppb)
Basis: I~

Date Date Result
Extracted AnalyzedResult Notes

10t23/98 1211198 ND
t0/23198 12/1198
10123198 12t1198 ND
10/23/98 1211198 ND
10123198 12/1/98 ND
10/23/98 12/1/98 140
10123198 12/1198
10/23/98 12/1198 ND
10123198 12/1198 140
10123198 12/1t98 ND
10123198 1211198 270
10/23/98 I2/1198
°10123198 12/1t98 250
10/23/98 1211198 HE)
t0/23198 12/1t98 ND
10123198 12/tt98
10123198 12!t/98 ND
10/23/98 12)2/98 2100
10/23t98 12/1t98 600
10123198 .12/1198 ND
10123198 12/2t98 9600
!0/23/98 .1212198 !1000
10123198 12/1t98 ND
10123198 12/2t98 46~0
t0/23/98 t2/2/98 4500
10/23/98 !2/1/98 360
10/23/98 12/1198 N-D
10/23/98 1212198 4100
10/23t98 I2/2198 3400
10/23/98 12/2198 5500
10123198 12/2/98 7t00
10/23/9g 1212198 870
10/23!98 12/2t98 3900

3- and 4-Methylphenol coelute. Quanti~ted uzhng 4~Aethylphenol.

I
I
I
i
I
I
I
I
i
I
!
!
I
I
I
I
i

I

KMB00007229



Client:
~project:

.ampIe Matrix:

Sample Name:
Lab Code:
Teat Notes:

Analyte

COLUMBIA ANALYTIC~L SERVICES, INC.

Haft Cro~,~.-.-.-.-.-.-.-.-.-~r,
Port o£Po~and Terminal 415624
Sediment

Service Request:
Date Collected:
Date Received:

K9807115
10114198
t 0115t98

Base NeutraL/Acid Semivolatile Organic Compounds

HC-S-14
K98071 ! 5-005

Units:
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Faetor Extracted AnalyzedRes~Jt

EPA 3550A SIM 20 I 10t2319g 1211/98 ND
EPA 3550A SIM 6 1 10123198 12/1198 ND
EPA 3550A SIM 6 1 10123198 12/1/98 ND
EPA 3550A SIM 20 1 10/23/98 12/t/98 ND
EPA 3550A SIM 6 1 10123198 1211198 ND
EPA 3550A SIM 20 1 10/23t98 12/1t98 220
EPA 3550A SIM 100 1 10123198 12/1t98 ND
EPA 3550A S]M 20 1 10123198 12/1/98 ND
EPA 3550A SIM 20 I 10123198 1211198 350
EPA 3550A SIM 20 1 10123198 1211198 ND
EPA 3550A SIM 20 ! 10123198 1211198 54
EPA 3550A SIM 20 1 10/23/98 12/!/98 33
EPA 3550A SIM 20 1 10/23/98 12/1/98 250
EPA 3550A SIM 20 1 10/23/98 12/1198 ND
EPA 3550A SIM 12 t 10/23/98 12/1/98 ND
EPA 3550A SRVI 20 1 10/23/98 1211198 ND
EPA 3550A SIM 60 1 10/23/98 1211198 N’D
EPA 3550A SIM 500 25 10/23198 12/2/98 27130
EPA 3550A SIM 20 ! 10/23198 12/1/98 590
EPA 3550A SIM 20 I 10/23198 121t/98 ND
EPA 3550A SIM 500 25 10123t98 12/2/98 13000
EPA 3550A S1M 500 25 10/23t98 1212/98 17000
EPA 3550A SIM 20 t 10/23198 1211198 ND
EPA 3550A SIM 500 25 10/23t98 12/2/98 4800
EPA 3550A SIM 500 25 10/23/98 12/2/98 4500
EPA 3550A SIM 20 I I0/23/98 1211198 5t
EPA 3550A SIM 20 I 10/23798 12t1198 ND
EPA 3550A SIM 500 25 10123/98 1212198 3200
EPA 3550A SIM 500 25 I0/23/98 1212198 3300
EPA 3550A SIM 500 25 10/23198 1212/9g 5400
EPA 3550A $tM 500 25 10123198 1211198 6600
EPA 3550A S1M 20 1 10/23t98 12/1198 570
F_2A 3550A SIM 500 25 10123198 12/2/98 4000

Result
Notes

Approved By:

3- a2sd 4-Methytphenol coelute. Quantitated us~g 4-Methylpheaol.

JAN 19 1999
00o67

KMB00007230



Client:
.~Project:

rumple Matrix:

Sample Name:
Lab Code:
Test Notes:

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica! Repon

Hart Crowser,
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10114!98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-I6
K9807I 154~07

Units: ug]Kg (ppb)
Basis: Dry

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A
EPA 3550A SIN[
EPA 3550A SIM
EPA 3550A SEVl
EPA 3550A S]M
EPA 3550A
EPA 3550A
EPA 3550A S]M
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A 81M
EPA 3550A StM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A’ SIM
EPA 3550A SIiVI
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA3550A    S]M
EPA3550A
EPA3550A
EPA3550A
EPA3550A     SIM

Dilution Date Date
~RL Factor Extracted AnalyzedResult

20 1 10123t98 ’ 1211198 ND
6 1 10/23198 12/1/98 ND
6 t 10123198 12/1198 ND
20 1 10t23/98 1211198 ND
6 t 10123198 1211198 ND
20 1 10123198 12t1/98 450
t00 1 I0/23/98 12/1198 ND
20 t !0/23!98 1211198 ~
20 t !0/23/98 12!1198 480
20 I 10/23t98 !2/1/98 ND
20 1 10123198 12/1/98 630
20 1 I0/23198 12/1198 160
500 50 10/23198 12/2/98 620
20 1 10/23198 12/1/98 ND
12 1 10/23/98 12/1198 ND
20 1 10123198 1211198 ND
60 1 10123198 t2/I/98 ND
1000 5ff t0/23198 I212/98 4900
!000 50 10123198 I2f2t98 1900
20 1 I0/23198 I211/98 ND
1000 50 10123198 1212/98 21000
I000 50 I0/23/98 1212198 25000
20 t 10/23198 I211/98 47
t000 50 10123t98 i2/2t98 ~ 91300
1000 50 10/23198 I212/98 "8900
¯ 20 1 10123198 ’I2/1t98 420
20 1 10123198 12/1/98 ~
1000 50 10123/98 1212/98 76~0
1000 50 10123198 1212198 7000
1000 50 10t23/98 12/2/98 110130
1000 50 10123198 1212198 130130
1000 50 10123198 1212198 1700
1000 50 10123198 1212!98 7600

Result
Notes

3- and 4-Methylphenot coelute. Quantitated using 4-Methylp~henoL %’:

00068
Pa~ No,:
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KMB00007231



Client:

]ample Matrix:

Sampt¢ Name:
Lab Cede:
Test Notes:

Anatyte

PhevoI
Beaz~t Alcohol
2-Methylpheno!
4-Methylpheno[
2,4-DimethylphenoI
Naphthalene
Beazoi¢ A~id
Hexacklorobutadien~
Aeemaphthyleae
D~ethyt Phthalate
Acemphthene
Dibenzofusan
Fluore~e
Diethyi Phthalate
N-Nitrosodiphenylamiae
Hexac~orobenzene

~’~hracene
_ ~:n-buty! Phthalate

Butyl Benzyl Phtha[ate
Be~(a)anthrae~ao
C~ys~e
Bi~(2~e~ythexyl) Phthalate
D~-a-cctyt Phthalate
Ben.zo(b)fluoranthene
B~azo(k)fluorantheno

Inde~(l~. ,3-cd)pymn~

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Port of Portla~d Terminal 415624
SedLment

Service Request:
Date Collected:
Date Received:

Base Neutra!/Acid Semivolatile Organic Compounds

HC-~-22
K98071154)09

Units:
B~sis: Dry

Prep Analysis Dilution Date Date
Method Method MP, L Factor Extracted Analyzed Result

EPA 3550A SIN! 20 1 10/23198 12/1198 bid
EPA 3550A SIM 6 1 10/23/98 12/1198
EPA 3550A SIM 6 1 10/23/98 12/1198 ND
EPA 3550A SIM 20 I 10123198 12/1t98
EPA 3550A SIM 6 1 10/23/98 1211198 ND
EPA 3550A SIM 20 1 10123198 121119g ND
EPA 3550A SIIV[ 100 I 10123198 1211198 bid
EPA 3550A SIM 20 t 10123198 12/t/98 ND
EPA 3550A S]M 20 I 10/23198 "I2/I/98 110
EPA 3550A SIM 20 1 10/23t98 12/1/98 ND
EPA 3550A StM 20 t 10/23198 12/I198 310
EPA 3550A SIM 20 1 10/23/98 12/1198 75
EPA 3550A SIM 20 1 I0/23198 12/1198 230
EPA 3550A SIM 20 1 10/23198 12/1198 ND
EPA 3550A SIM 12 1 10123198 1211198 ND
E2~A 3550A SIM 20 I !0123)9g 1211198 ND
EPA 3550A SIM 60 1 1012319g 12/1198 ND
EPA 3550A SIM 400 20 10/23198 12/2/98 1900
EPA 3550A SIM 20 1 I0/23198 1211198 560
EPA 3550A SIM 20 ! 10123198 12/1198 ND
EPA 3550A Slim 400 20 I0/23198 12/2/98 721~0
EPA 3550A SIM 400 20 10/23198 12/2/98 7500
EPA 3550A SIM 20 t 10123198 I2/1t98 24
EPA 3550A S~d[ 400 20 10/23/98 12/2/98 4000
EPA 3550A SIM 400 20 10/23t98 12/2/98 3800
EPA 3550A, SIM 20 1 10/23t98 12tl/98 310
EPA 3550A S/M 20 ! 10/23t98 12/1t98 ND
EPA 3550A S]M 400 20 10/23t98 12t2/98 3700
EPA 3550A 8IM 400 20 10/23t98 12/2/98 3300
EPA 3550A S]M 400 20 10/23198 12/2198 4900
EPA 3550A SIM 400 20 10/23198 1212/98 6000
EPA 3550A SIM 400 20 10/23198 12/9./98 800
EPA 3550A SIM 400 20 10/23198 12/2198 3300

K9807115
10114198
t0/t5198

Result
Notes

Approved By:

3- and 4-Methylph~nol co¢lute. Quantitated using 4-Methylphenol.

JAN ! 9 1999-.
00069

KMB00007232



Client:
Project:
,ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Approved By:

COLUMBIA ANALYTICAL SFttVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port ofPm~dand Termixm1415624
Sediment

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-24
K9807I 15-011

Prep Analysis
Method Method

EPA 3550A S1M
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A Sl~
EPA 3550A SIlvl
EPA 3550A SIN[
EPA 3550A
EPA 3550A SIN[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A S1M
EPA 3550A Sllvl
EPA 3550A SIM
EPA 3550A SIM
EP.A 3550A SIM
EPA 3550A SIM
EPA 3550A S]M
EPA3550A
EPA3550A SIM
EPA3550A
EPA 3550A S]iV~
EPA 3550A SEvI
EPA 3550A SIM
EPA 3550A
EPA 3550A SIN[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM

.Dilution Date Date
MILL Factor Extracted Analyzed

20 I 10/23198 12/1/98
6 I 10/23198 12/1198
6 t 10/23198 12/1t98
20 I 10/23t98 12/1/98
6 1 10/23f98 12/1198

2000 I00 10/23198 12/2t98
100 I 10/23198 12/1198
20 I 10/23t98 12/1198
2000 100 10/23/98 12/2/98
20 I 10/23t98 ¯12/1t98
20 1 10/23/98 12/1t98
20 I 10/23198 1211198
t000 I00 10/23198 12/2198
20 i 10123198 12/1198
12 ! 10/23198 12/1/98
20 1 t0/23198 1211198
60 I 10/23/98 1211198
2000 I00 10123198 12/2/98
2000 I00 10123198 12/2/98
20 1 10/23198 12/I198

10000 500 10/23t98 12~98¯
10000 500 10123198 !2/2/98
2000 100 10123198 12/2/98
2000 100 10123/98 12/2/98
2000 100 10123198 t2/2/98
2000 100 10123198 tZF2/98
2000 100 10123198 12/2198
2000 100 10/23/98 12/2198
2000 100 10/23/98 I2/2t98
2000 100 t0/23/98 12/2198
2000 !00 10/23t98 12/2/98
2000 t00 I0/23198 12/2/98
21300 I00 10123/98 12/2198

Uuits: udKg (ppb)
Basis: Dry

Resalt
Result Notes

2200

3600

"410
I70

1200

15000
6600

84000
110000

37000
38000

23000
24000
39000
41000
4700
27000

3- aud 4-Meff~ylphenoi coelute. Qua~titated u~g 4-Methylpheno!.
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KMB00007233



Sample Name:
Lab Code:
Test Notes:

Analyte

t

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, !nc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: I0t14/98
Date Received: I0t15/98

Base Neutral/Acid Semivotafile Organic Compounds

HC-S-102
K9807115-012

Units: u~d~g (ppb)
Basis: Dry

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A StM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SRVI
EPA 3550A SllVf
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A S~¢i
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A 8IM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A StM
EPA 3550A

Dilution Date Date
MIlL Factor Extracted AnalyzedResult

20 l I0/23/98 12/1/98 ND
6 1 10/23/98 1211t98 ND
6 t 10123198 12/II98 ND
20 1 10123198 1211!98 ND
6 1 10123198 12/1/98 ND

500 100 10/23!98 1212198 980
100 I 10/23/98 12/1/98 ND
20 t 10123198 1211/98 ND
21300 [00 I0/23/98 1212198, 2000
20 1 10123198 1211198 ~
20 I 10123198 1211198 420
20 [ 10/23t98 I2/t/98 160
1000 I00 10/23/98 12/2/98 12130
20 1 I0/23!98 1211/98 47
t2 1 I0/23198 12/I/98 ND
20 1 10/23t98 1211198 bid
60 1, 10123198 12/I/98 ND

2000 I00 10123198 12/2198 9900
2000 I00 , 10/23198 !212/98 4600
20 1 !0/23/98 1211198 ND~
2000 100 t0/23198" 1212198 400130
2000 100 10/23198 12/2/98 500q0
20 I 10123198 1211198 ND

2000 I00 10/23/98 12/2198 14000
2000 100 10123/98 12/2/98 14000
20 1 10/23198 1211198 300
20 1 10123t98 12/1198 ND

2000 100 10/23198 12/2/98 8800
2000 IO0 10123198 t2/2/98 ! I000
2000 100 10/23f98 12/2/98 17000
2000 100 10/23/98 12/2/98 21000
2000 lOO 10123198 1212198 2t00
2000 160 t0/23!98 1212198 13000

Result
Notes

3- and 4-Me~ytphenol ¢oelute. Quaatitated using 4-MethyllbhenoI.

Approved By: JAN 1 9 !999 00071
Pag~ No~

KMB00007234



Client:
Froject:

Sample Name:
Lab Code:
Te.~ Notes:

A~yte
Phenol
Beazyl Alcohol
2-Mcthylpheaol
4-Methylpheaol
2~4-Dimethy]phenol
Naphthdene
Benzo~.c Acid
Hexachlorobutadiene
Accmaphthylene
Dimethyl Phthalate
Acmmphthene

N-Nitrosodiph~yl~mfine
He~achloroberLzene
Pentachlorophenot
Ph~m~nthrene

. t-n-butyl Phthalate
Fiuoranthene

Butyl Benzyl Phthalate
Bgaz(a)~LUthracene

B£s(2-ethylhexyl) Phihdate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k) fluoranthene
Be~zo(a)pyrene
~deno(l,2,3-cd)pyfene

Benzo(g,h,l)pa’ylene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytk~al Report
Hart Crowser, ~nc,
Port of Portlaud Terminal 415624
Sediment

Service Request: K9807115
Date Collected: !0!14198
Date Received: I0t15195

Base Neutral]Acid Semivolatile Organic Compounds

HC-S-25
K98071 ] 5-013 Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted AnalyzedResult

EPA 3590A S]I~ 20 i 10/23198 12/!/98 ND
EPA 3550A SI~ 6 I 10123198 12/1/98 ND
EPA 3550A S]M 6 1 10t23/98~ 12/I/98
EPA 3550A SIM, 20 l 10/23198 ! 2/1198 ND
EPA 3550A 8IM 6 1 t0/23/98 12/1198
EPA 3550A SIM 20 1 10123198 12/U98 140
EPA 3550A ~IM 100 I 10/23/98 12/t198
EPA 3~50A SIM 20 t 10123198 12f1198          ~D
EPA 3550A SIM 20 t 10/23/98 1211193 100
EPA 3550A SIM 20 I 10/23/98 12/1t98
EPA 3350A SIM 20 I 10123198 1211/9~ 210
E~A 35~0A SIM 20 1 10/23t98 12/1198 48
EPA 3550A SIM 20 I 10/23/98 I2/1198 23.0
EPA 3550A SIIvl 20 1 10t23198 1211198 25
.EPA 3550A SIM 12 I 10/23198 1211198
EPA 3550A SIlvl 20 ~ 10/23198 12/t198
EPA 3550A SIM 60 t 10123198 I2/I198 ND
EPA 3550A SIM 400 20 10123198 I2/2t98
EPA 3550A SIM 20 t 10123198 12/I!98 270
EPA 3550A SIM 20 1 I0/23/98 1211198
EPA 3550A SIM 400 20 10123198 12/2198         3
EPA 3550A S~VI 400 20 10/23198 1212/9~ 3709
EPA 3550A SIM 20 1 10123/98 1211198
EPA 3550A SI~ 400 20 10123198 121219g 1300
EPA 3550A SIM 400 20 10/23!98 12/2/98 1500
EPA 3550A SIM 20 I 10/23t98 12/!198 300
EPA 3550A SIM 20 ! 10/23/98 I2/t/98 ND
EPA 3550A S]IVI 400 20 10/23/98~ 12/2198 880
EPA 3550A SIM 20 1 I0/23/98 12/1/98 600
EPA 3550A SIM 400 20 10/23t98 12/2/98 1400’
EPA 3550A SIM 400 20 10/23!98 12/2/98 !800
EPA 3550A SIM 20 I 10123198~ !2/1/98 170
EPA 3550A SIM 400 20 10/23!98 12/2/98

Result
Notes

3- and 4-Methylphenol coelute. Quanfitated using 4-Methylphenol.

Date:
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KMB00007235



Client:

ampie Matrix:

Sample Name:
Lab Code:
Test Notes:

Phenol
Beazyl Alcohol
2-Me~ylphenol
4-Me~ylphenol
2,4-Dimethylphenol
Napht~a!ene
Benzoic Acid
Hexaeh!orcbutadienc
Acenaphthyleae
IN.methyl Phthahte
Acenaphth~ne

Fluorea~
Diethyl Phthalate
N-Nitrosodiphewlami~
Hexaehlorobenzen~
Pentaehlomphdnol

COLIJMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Po;t of Pordand Terminal 4t5624
Sediment

Service Request:
Date Collected:
Date Received:

Base Neutra!/Acid Semivolatite Organic Compounds

HC-S-26
Kgg07t !5-014

Urdts:
Basis:

Prep Analysis Dilution Date    Date
Method Method MRL Factor Extracted AnaIy~d Result

EPA 3550A SIM 20 l 10123198 12/I/98
EPA 3550A SIM 6 1 10123198 1211198
EPA 3550A SIM 6 1 10123198 1211198 HI)
EPA 3550A SIM 20 ! 10123/98 12/t/98 ND
EPA 3550A SIM 6 1 10123198 12!I198 ND
EPA 3550A SIM 20 I 10123!98 1211198 100
EPA 3550A SIM I00 1 10123198 12/I198 HE)
EPA 3550A SIM 20 I 10/23/9g 12/119g
EPA 3550A SIM 20 I 10123198 1211198 140
EPA 3559A SIM 20 I 10123/9g 1211198
EPA 3550A SIM 20 1 10123198 12!II9g 73
EPA 3550A 8nvI 20 I i0/23198 1211198 30
EPA 3550A SIM 20 t 10/23/98 1211198 100
EPA 3550A SIM 20 t 10123198 12/1198 ND
EPA 3550A 8IM 12 I 10123198 1211198 HD
EPA 3550A $IM 20 1 10/2319g 12/1/98
EPA 3550A SIM 60 I I0/23198 1211198 HD
EPA 3550A Sl~ 400 20 10/2319g 12/2/98 1000
EPA 3550A SIM 20 I I0/23/98 1211198 350
F.PA 3550A SIM: 20 I I0/23198 1211198 ND
EPA 3550A SI~ 400 20 10/23198 12/2198 5500
EPA 3550A SI~ 400 20 10/23198 12/2198 6800
EPA 3550A SIM 20 I 10/23t98 12/1198 HD
EPA 3550A S]~ 400 20 10/2319g 12/2/98 2300
EPA 3550A SIM 400 20 10/23t98 12/2/98 2200
EPA 3550A SI~ 20 I 10/23198 12/1198 110
EPA 3550A~ SIM 20 1 10/23/98 1211198 UD
EPA 3550A SIM 400 20 10/23/98 12/2198 t600
EPA 3550A SIM 400 20 I0/23t98 1212198 1800
EPA 3550A SErf 400 20 10123198 I2/2t9g 2700
EPA 3550A SIM 400 20 10123198 I2/2198 3400
F~A 3550A S]M . 20 1 10/23/98 12J!t98 350
EPA 3550A S~4 400 20 10123198 I2/2/98 1900

K9807115
I0/14198
10/15/98

Result
Notes

Approved By:

3- and 4-Me~ylphenol coelute. Quaatitated using 4-Me~ylphenol.

Date:
JAN 1 9 1999

00073

KMBO0007236



CHent:
¯ ~roject:

ample Matrix:

COLUMBIA ANALYTII~AL SERVICES, INC.

Analytical Report

Hart Crow~er, Inc.
Port of Portland Terminal 4/5624
Sedim~at

Service Request: K9807115
Date Collected: 10114198
Date Received: 10/15/98

Sample Name:
Lab Code:
Test Notes:

Analyte

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-28
K98071 t5-016

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550A SIN[ 20 1
EPA 3550A SIM 6
EPA 3550A SIM 6 I
EPA 3550A SIM 20 !.
EPA 3550A SIM 6 1
EPA 3550A SIM 20 1
EPA 3550A SIM 100 1
t~A 3550A SIM 20
EPA 3550A SIM 20 1
EPA 3550A SIM 20 t
EPA 3550A SIM 20 I
EPA 3550A SIM 20
EPA 3550A Sl~ 20             t
EPA 3550A 8IM 20 i
EPA 3550A SIM 12
EPA 3550A SIM 20 1
EPA 3550A SEVI 60 t

¯ EPA 3550A SIM 400 20
EPA 3550A 8IM 20 1
EPA 3550A SIN[ 20 1
EPA 3550A SIN[ 400 20

, EPA 3550A SIM 400 20
EPA 3550A S]2vl 20 1
EPA 3550A SIM 400 20
EPA 3550A S1M 400 20
EPA 3550A SIM 20 I
EPA 3550A S]M 20
EPA 3550A S]IVI 400 20
EPA 3550A SIN[ 400 20 ,
]~A 3550A S~ 400 20
EPA 3550A SIM 400 20
EPA 3550A SIM 20 t
EPA 3550A SIM 400 ,20

Date    Date
Extracted Analyzed

10/23/98 12/1/98
10/23/98 12/119g
10/23/98 12/1198
10/23198 12/119g
10123198 1211198
10/23t98 12/1t98
10/23/98 12/1t98
10/23t98 12/1198
10/23198 12/1198
10/23/98 12/1/98
10/23198 12/1198
10/23/98 1211198
10/23198 12/1/98
10123198 12!1198
10/23t98 12/I/98
10123198 12/1/98
10/23t98 12/1198
I0/23198 12/2/98
I0/23/98 12/I/98
10/23t98 12/I/9g
10/23t98 1222/98
10123198 12/2/98
10/23t98 12/1198
10/23/98 12/2/98
10/23t98 t2/2/98
10123t98 12/1/98
10123198 t2/1t98
10/23198 12/2198
10123198 12/2/98
10123198 12/2/98
10/23t98 1212198
10123198 1211198
10123198 12/2/98o

Unim: ttg/Kg (ppb)
Basis: Dry

Result
Result Notes
bid
ND
ND
ND
ND
100
ND

I20
bid
260
62
200
bid
ND

1700
5t0
ND
650O
7~30

3200
3200
370

2900.
2700
40OO
5!00
63O

2800

3- and 4-Methylphenol coelute. Quantitated using 4-Methylp~henot.

Approved By:
JAN ! 9 tLq~

Date: 00074
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|

|

Client:

¯ )ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Phenol
BenzyI Al~hol
2-Methylphe~ol
4-Methytphenol
2,~e~ylphenol
Naph~e
~oie A~d
He~orobu~e
Ac~aph~yI~e
~e~yt Ph~ate
Ac~aph~ene

F[uorene
Die~yi ~h~late
N-Ni~s~ph~yl~e

P~oroph~ol
Ph~c

~m-bu~l Ph~atc
Ftu~ene

Bu~l B~I Ph~ate

B~a~ene

COLUMBIA ANALYTICAL¯ SERVICES, INC.

~ AnalydcaIR~1~o~ i’~’~

Hart Crov~er, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K98071 I5
i0114198
10/15198

Bas~ Neutral]Acid Scrtdvolati]e Organic Compounds

HC-S-35
K9807115-0t 8

Prep Analysis
Method Method

EPA 355OA SIM
F_~A 3550A
EPA 3550A SIlvI
EPA 3550A SI1Vf
EPA 3550A
EPA 3550A SIM
EPA 3550A SI1VI
EPA 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SK~I
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A S]2VI
EPA 3550A SEvl
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A
EPA 3550A    SErf
EFA 3550A    SIM
EPA 3550A
EPA 3550A SHVf
EPA 3550A SIM
EPA 3550A
EPA 3550A

Dilution Date Date
MRL Factor Extracted Analyzed

20 I 10/23/98 t2/1198
6 I 10123198 t2/1198
6 t 10123198 1211198
20 I 10123198 12/1/98
6 1 10/23t98 12/1198
20 1 10/23/98 12/1198
100 1 10123198 1211198
20 t 10/23198 I2/1198
20 1 10/23198 12/tt98
20 1 ’ 10123198 1211198
20 ] 10/23/98 I2/1198
20 l 10123198 12/1/98
20 I I0/23/98 I211/98
20 1 I0/23198 12/1/98
12 1 10/23t98 12!1t98
20 I I0123/98 12/1198
60 1 10123198 12/1198
200 10 10/23t98 1212198
20 1 10/23/98 1211198
20 ! 10123198 t2t1/98
200 !O 10123198 1212198
200 I0 10/23198 12/2/98
20 t I0/23/98 1211198
200 10 10123198 12/2/98
200 10 10123198 1212/98
20 I 10/23/98 1211/98
20 1 10123198 12/I/98
200 t0 10/23198 12/2/98
200 10 10/23t9~ 12/2/98
200 I0 10123198 12/2/98
200 I0 10123198 12/2/98
20 1 10123198 12/1198
200 I0 10123198 I2/2t98

Units: uo~rKg (ppb)
Basis: D~

Result
Result Notes

ND
ND
ND
ND            *
ND
40
ND
ND
30
ND
120
3t
85
ND
ND
ND
ND
730
220

2700
2700

1500
1500
260

1500
1300
I800
2300
280
1200

Approved By:

3- mad 4-Methylphenol coelute. Quantflated using 4-Methylpheaol.

JAN 1 9 I ]98
00075

~’agn No-"

KMB00007238



Ciient:

unple Matrix:

Sample Name:
Lab Code:
Te~ Notes:

Anaty~e

Benzy/Alcohol
2-Methylpheno!
4-Methylphenol
2,4.Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Aeenaphthylen=
Dim~thyt Phthalate
Acenaphthene
Dibenzefoxan

D~ethyl Phthala~e
N-Nitmsodiph~nylangne
Hexad~mbenzen~
Pentachlorophenol
Phenanthrenc
~’~thxacene
.oz-n-butyt Phthatate

Fluoranth~n~

Butyl Ber~yl Phthalate
Benz(a)anthracene ’
Chr~ne
Bi~(2-ethythexyl) Phthalate
Di-n-o~tyl Phthalate
Benze(h)fluoranthene
B~nzc(k)fluoranthene
Benzo(a)pyrcne
tndeno( 1.2,3-cd)pyrene
Dibe~z( a,h)anthrac ame
Benzo(g,h,~)perylerte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical R~port

Uart Crowser, Inc,
Port of Pordand Terminal 415624
Sedhuent

Service Request: K9807115
Date Collected: 10114/98
Date Received: 1011~198

Base Neutral/Acid Semivotatile Organic Compounds

HC.S-37
K9807115-019

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550A 8IM 20
EPA 3550A SIM 6
F__zPA 3550A SIM 6
EPA 3550A SIM 20
EPA 3550A SIM 6
]~A 3550A

~ BIM 20
EPA 3550A SIM lOO
EPA 3550A SIM 20
EPA 3550A SIM 20
ETA 3550A SI!Vl 20
EPA 3550A SRv[ 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIN[ 20
EPA 3550A SIM 12
EPA 3550A StM 20
EPA 3550A SIM 60
EPA 3550A S!M 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A 82700 300
EPA 3550A 82700 300
EPA 3550A SIIV£ 20
EPA 3550A 82700 300
EPA 3550A 82700 300 ’
EPA 3550’A SIM 20
EPA 3550A SIM 20
EPA 3550A 82700 300
EPA 3550A SIM 20
EPA 3550A 82700 300
EPA 3550A 82700 300
EPA 3550A SIM 20
EPA 3550A 813/[ 20

I
t
t
1
1
1
t
1
1
1
1
1
1
1
I
I
1
I
I
!
I
I
1
t
I
1
I
I
t
I
I
!
t

Date    Date
Extracted Analy~d

10/23t98 1211198
10!23198 1211198
10/23/98 12/1/98
10/23198 1211198
10/23/98 1211198
10123198 1211/98
10/23t98 t2/1198
10/23198 12/1/98
10123/98 1211198
10123198 12/1/98
10/23/98 1211198
10123198, I2/1/98
10/23/98 12/1/98
10123198 1211198
t0/23/98 12/1198
10/23/98 1211198
t0/23/98 1211198
[0123198 12/tt98
I0/23198 12/!!98
I0123198 I211/98
10123/98 1212198
I0/23!9~ 12/2198
10t23198 12/1t98
10t23!98 12g2/98
10t23/98 o12/2t98
10123198 12/1t98
10123198 12/1/98
10t23/98 1212t98
10123198 12/1/98
10/23198 12/2t98
10123198 1212/98
10123198 12/i/98
10/23/98 12/1/98

Units: ~ (ppb)
Basis: Dry

Result
Result Notes

ND
ND
20
ND

30
75
ND
ND
ND
ND
580
140

1500

ND
800
90O
290
ND
I000
510
t 100
900
170
6t0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Approved By:

3- and 4-Methylphenol coelute, Quantitated using 4-Methylphenol.
I
I
I
I

KMB00007239



Client:

~ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Har~ Crows~% Inc.
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: 10114/98
Date Received: 10115198

Sample Name:
Lab Cod~:
Test Notes:

Phenol
~em-yl Alcohol
2-Methylphenol
4-Methylpheaol
2,4-Dimethylphenol
Naphthaleme
t3enzoic Acid
HexacMorobutadiene
Aeenaphthylene
Dimethyl Phthalate
Aceraaphthene
D~beaz~fuma

Diethyl Phthalate
N-N{trosodiphenyl amime
Hexacb/orobenzene
Pentachloropheaol

Ji-n-butyl Phthalate
Ftuoranthene
Pyr~e
Butyl Benzyl Phthalate
Benz(a) anthracene
Chrysene
Bis(2-e~ylhexyl) Phttmlate
Di-n--octyl Phtlmlate
t~e~z~(b) fluoraathene
Benzo(k) fluora~theae

!ndeno( 1,2,3-ed)pyrene

Base Neutral/Acid SemivolatiJe Organic Compounds

HC-S-32
K9807115-020

Prep Analysis Dilution
Method Method IVIRL Factor

EPA 3550A S~vI 20
EPA 3550A SIM 6
EPA 3550A S~I 6
EPA 3550A SIM 20
EPA 3550A SIM 6
EPA 3550A S]IVI 20
EPA 3550A SIM 100
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIM 20
F_.PA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A S1M 20
EPA 3550A SIM 20
EPA 3550A SIM !2
EPA 3550A SIM 20
EPA 3550A SIM 60
EPA 3550A 8270C 300
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A 8270C 300
EPA 3550A 8270C 300
EPA 3550A SIM 20
EPA 3550A 8270C 300
EPA 3550A 8270C 300
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A 8270C 300
EPA 3550A 8270C 300
EPA 3550A 8270C 300
EPA 3550A 8270C 300
EPA 3550A SIM 20
]SPA 3550A 8270C 300

I
I
l
1
1
1
1
1
1
1
1
t
l
t
t
l
1
1
1
!
!
t
I
t
1
I
I
I
t
I
t
t
I

UDJts: ug/Kg (ppb)
Basis: Dry

Date    Date               Result
Extracted Analyzed Result     Notes

10/23/98 1211198
10123198 1211198 ND
10123198 1211198 ND
10/23/98 1211198 ND *
10/23/98 1211198 ND
10/23/98 1211198 36
10/23198 1211198
10/23198 t2/1198 ND
10/23t98 I2/1t98 35
10/23/98 1211198 ND
10/23/9g 12/1/98 120
10/23/98 12/1198 29
10/23!98 I2/1/98 82
10123t98 I2/1198 ND
10/23/98 12/1/98 ND
10/23198 12/1198 NO
10/23/98 12/1198 NO
10/23f98 12/2/98 900
10123198 12/tt98 210
10/23!98 12/I/98
10/23198 1212/98 2000
10/23198 12/2/98 1700
I0123t98 12/1198 N’D
10123/98 12/2198 I
10123198 1212198 1200
10123198 1211198 250
I0/23/98 12/1198 ND
10123/98 12/2/98 1400
I0/23/98 12/2/98 1100
10t23/98 1212198 1600
10/23/98 1212198 1300
10/23/98 1211198 290
10/23198 12f2/98 1200

a
Approved By:

3- and 4-Methylphenol coelute. Quantitated using 4-Methytphenol.

JAN 19 1999
00077

Page No,:

KMB00007240



Client:

.~ample Matrix:

Sample Name:
L~b Code:
Test Notes:

Analyte

Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4oDimethylphenot
Naphthalene
Benzoic Acid
Hexachlo~obutadien~
Ac~mphthy|eae
D~methyl Phtha~ate
Aceaaphthen=
Dibeazofuraa

D~e~hyl Phthalate
N-Nitro sodiph enyl amine

Pentaeb/orophenot
Phenaathrene

,An-butyl Phthalate
Fluoranthene

Butyl Benzyl Phthalate
Benz(a)anthracene

Bis(2-ethylhexyt) ~hthalate
Di-n~ctyl Phthalat~
Denzo~b)Huormathene
Benzo(k)fluoro~thene
Benzo(a)pyten~
~nden~[~2,3-ed)pyrene
Diber~(a,h) anthracen~
Benzo(g,h,i)peryle~e

COLUMBIA ANALYTICAL SERVIL~S, INC.

Analytical Report
Hm’t Cmwser, Inc.
Port of Portdand TerminaI 4t5624

Base Neutral/Add Semivolafi!e Organic Compotmds

Method Blank
ICW09803649-4

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 355’0A SIM 20 1 10123198
EPA 3550A SIM 6 1 10/23/98
EPA 3550A SIM 6 1 10t23198
EPA 3550A 8~v~ 20 1 10/23/98
EPA 3550A 8]M 6 1 10/23/98
EPA 3550A SIN[ 20 1 10/23/98
’EPA 3550A SIM 1130 1 10/23/98
EPA 3550A S~M 20 1 10/23t98
]~A 3550A SIM 20 1 10/23/98
EPA 3550A SIM 20 t 10/23/98
EPA 3550A SIM 20 1 !0/23198
EPA 3550A SIM 20 I 10/23198
EPA 3550A SIM 20 1 10123198
EPA 3550A SIM 20 t I0/23198
EPA 3550A SIM t2 I 10/23198
EPA 3550A SIM 20 1 10123/98
EPA 3550A SIM 60 1 10123198
EPA 3550A SIM 20 t 10/23198
EPA 3550A SIM 20 1 10123198
EPA 3550A SIM 20 1 10/23198
EPA 3550A 8IM 20 1 10/23/98
EPA 3550A SIM 20 1 10/23t98
EPA 3550A SIN[ 20 1 10/23/98
EPA 3550A SIM 20 I 10!23!98
EPA 3550A SIM 20 1 10/23t98
EPA 3550A SIM 20 1 10/23!98
EPA 3550A SIM 20 1 10123198
EPA 3550A SIM 20 ! 10/23/98
EPA 3550A " SIM 20 I 10!23198
EPA 3550A SIM 20 I 10123198
EPA 3550A StM 20 i 10123198
EPA 3550A SIM 20 1 10123198
EPA 3550A SI~ 20 1 10123198

Service Reque~: K98071 I5
Date Collected: NA
Date Received: HA

Units: ug/Kg (ppb)
Bas~s: NA

Date
Analyzed Result

I It30/98 ND
11130198 ND
11130198 ND
11130/98 ND
11130/98 ND.
11130198 ND
11130198
11130198 ND
I 1/30/98 ND
11130/98 ND
11130t98 ND
11/30198 ND
11/30198,
11/30198 ND
11/30198 ND
11/30/98 ND
11130198 ND
11130198
11130198 ND
I 1/30198 ND
11/30198
11130198 ND
11130198
11/30198 ~ ND
11130198 ND
11/30/98 ND
11/30198 ND
11/30198
11130198 ND
1 t/30/98 ND
11130198 ND
11130198 ND
tl/30t98 ND

Result
Hotes

!
!

Approved By:

and 4-Methylphenol eoelute, Quanfimted usfiag 4-Methylphenol.

JAN ! 9.1  9

!
!

1

KMB00007241



Client:
~’ro]ect:
ample Matrix:

Sample Name:
Lab Code:
Test Notes:

~ Analyte

Phenol
Benzyl Alcohol
2-Methylphe~ol
4-M~thylphenol
2,4-Dimethylphenoi
Naphthalene
t3enzo~c A~id
H~a~ehlorobutadiene
Acertaphhhylene
Dimethyl Phthalate
Acenaph~ene
Dibenzofuran
Fluorene
Di~thyl Phthalate
N-Nitmso4iphenylam~e
HexaehIorobehzene
Pentachloroph~ol
Yhcramthrenc

.4-n-butyl
Fl~matheae

Butyt Benzyl Phthalate
B~z(a)~thracene

B~s(2-ethylh~x~l)
Di-n-e~ty! Phthalate
Benz~(b)fluoranthene
Benz~)fluomnthene
Beaz~(a)pyrene
hdea~(1,2,3-ed)pyrene

Benzo(g.h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port ofPcgfland TenninaI 4/5624
Sediment

Service Request: K980711~
Date Collected: !0/14/98
Date Received: 10/15198

Base Neutral/Acid Semivolatfle Organdie Compounds

HC-S-11
K9807115-002RE

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

Units: ug]Kg (ppb)
Basis: Dry

Result
Result Notes

EPA 3550A SIM 20 ! 12110198 1/8/99 ND
EPA 3550A SIM 6 i 12/10/98 1/8/99 BID
EPA 3550A SIM 6 1 12/10/98 118199 ND
EPA 3550A SIM 20 1 12110198 118199 ND
EPA 3550A SIM 6 ! 12110198 1/8/99 ND
EPA 3550A SIM 20 t 12/10/98 1/8199 ’260
EPA 3550A SIM 100 I 12110198 I/8/99 bid
EPA 3550A SIM 20 1 12110198 118/99 ND
EPA 3550A SIM 20 t 12/10198 1t8/99 2!0
EPA 3550A SIM 20 1 12/10/98 1/8/99 ~
EPA 3550A SIM 20 1 12110198 1/8t99 740
EPA 3550A SIM 20 i 12110198 1/8199 i90
EPA 3550A SIM 20 I 12110198 1t8199 530
EPA 3550A 8IM 20 I 12110198 1/8t99 ND
EPA 3550A SIM 12 I 12!10198 118199 ND
EPA 3550A SIM 20 t 12110198 1/8t99 BID
EPA 3550A SIM 60 1 12110198 118199 ND
EPA 3550A 8IM 2000 100 12/10t98 1/13t99 1 I000
EPA 3550A $IM 2000 10t3 12/10198 t113t99 2600
EPA 3550A SIN[ 20 1 1211019g 1t8/99 ND
EPA 3550A SIM 2000 100 !2/I0/9R 1/13/99 36000
EPA 3550A "SIM 2000 100 12!10t9g 1/13/99 37~0
KPA 3550A SIM 20 1 12110198 I18t99 32
EPA 3550A SIM 2000 !00 12/10198 ’ 1/13/99 190130
EPA 3550A SIM 2000 1O0 12110198 1/13/99 20000
EPA 3550A SIM 20 1 12!10t98 118/99 690
EPA 3550A $IM 20 1 12110198 1/8/99 ND
EPA 3550A SIM 2000 I00 12110198 1/13/99 lg0fl0
F_.PA 3550A Sllvl 2000 I00 I2/10198 1t13/99 19000
EPA 3550A S]M 2000 t00 I2/10198 1t13/99 27000
EPA 3550A SIM 2000 I00 12110198 1/13/99 220~30
EPA 3550A 8IM 1000 100 12t10/98 1113/99 1800
EPA 3550A SIM 2000 100 12110198 1113/99 11000

Approved By:

3- and 4-Methylphenol eoelute. Qmmfitated using 4-Methylphenol.
The analysis ~as performed past the recommended hold time; see case narrative.

rote: JAN

KMB00007242



~ro~t:
/ample Matrix:

Sample Name:
Lab Codv:
Test Notes:

Approved By:

~,t~sv~.ss~.,~ ~a,~

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portiartd Terminal 4/5624

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolafile Organic Compounds

HC-8~ 13
K9807115-O04RE
H

Prep Analysis
Me~od Method

EPA 3550A ~I~
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A , S1M
EPA 3550A SIN[
EPA 3550A
EPA 3550A SIM
t~A 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SlM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA’ 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SI~
EPA 3550A SIM
EPA 3550A
t~PA 3550A
EPA 3550A SIN[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SRv!
EPA 3550A
F_~PA 3550A

Units:
Basis:

Dilution Date Date
Factor Extracted Analyzed Result

20 I I2110/98 1/8t99
6 t t2/10/98 1t8/99 aND
6 1 12!10/98 1/8199 N’D

20 I I~ 2!10198 1/8t99 ND
6 t 12t10198 1/8199 ND
20 1 12/!0/98 t/8199 210
100 t 12!i0198 118199 ND
20 1 12/10/98 1/8199 ND
20 t 12110198 1/8199 ’ 300
20 t 12/t0/98 118199 ND
20 I 12/t0/98 118/99 270
20 1 12/10198 118199 82
20 1 12/I0t98 1/8/99 280
20 1 12110198 118/99 ND
12 1 12/i0198 118199 ND
20 1 12/10/98~ 1/8/99 ND
60 1 12/10198 118/99 N’D
500 100 12/10198 1114199 3600
20 1 12/10/98 118/99 ’ 700
20 1 I2110/98 118t99 ND
2000 100 t2/10198 1/14/99 16000
2000 t00 I2/10t98 t/14/99
20 I

°
12110198 I18/99 ND

2000 t00 12110198 1/14199 7300
2000 100 12110198 1/14/99 8200
20 I 12/10/98 1/8/99 380
20 I 12/10/98 ¯ 1/8t99 ND
2000 100 12/10/98 1114199 61300
2000 100 12/I0/98 1t14/99
2000 100 12/10/98 1/!4/99 9800
2000 100 12/10t98 1/14/99 7900
500 I00 12/10198 1114199 500

2000 I00 12/10198 1/14/99 4200

3- and 4-Me~ylpheaol coelute. Quantitated using 4-MethylphenoL
Tae ar~ysis was performed past ~e recommended hold time; see case narrative.

Date: JAN 2 1 ]9 9

I
K9807! 15     I
10114198
10115198

I

Result

I
Notes

!
!
!
!
!

!
I
!
!
!
I
I

OOO80
Pag~No,: I

KMB00007243



Client: Hart Crowser, Inc.
-Project: Port of Poland Terminal 415624

ample Matrix: Sediment ~

Service Request: K9807115
Date Collec;ted: !0114198
Date Received: I0/t5/98

Sample Name:
Lab Code:
Test Notes:

Analyte

Pheaot
Betmyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
t~azoio Acid
Hcxaeb/orobutadienc
Acermphthylen~
Dimethyl Phthalat~
Acenaphthe~e
D~benzofuran
Fluorene
DiethyI Phthalate
N-Nitrosodiphenylamine
HexacMorobenzene
Pentacb/orophenol
~Phenanthrene

~im-butyl Phthalate
F1uoranth~e
Pyrene
ButTl Benzyl Phthalate

Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-~ctyt Phthalate
B~nzo(b)fluom.nthane
Benzo(k)fluoranthene
Benzo(a)pyrene
~d~(l,2,3-ed)pyrene
Dib~z(a~)anthxacene
B~nz~(g~i]perylene

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-14
K9807115-005RE
H

Prep Analysis
Method Method

EPA 3550A SIM 20
EPA 3550A SIM 6
KPA 3550A SIM 6
EPA 3550A SIM 20
EPA 3550A Sl~ 6
EPA 3550A SIM 20
EPA 3550A S1M I00
EPA 3550A S1M 20
EPA ~550A SIM 20
EPA 3550A S1M 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A S]!VI 20
EPA 3550A 81M 20
EPA 3550A SIM 12
EPA 3550A SIM 20
EPA 3550A S]M 60
EPA 3550A StM 500
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SEVt 1000
EPA 3550A SI1VI !000
EPA 3550A SIM 20
EPA 3550A S~[ I000
EPA 3550A SIM t000
EPA 3550A SIM 20
EPA 3550A BEM 20
EPA 3550A SIM 1000
EPA 3550A SIM I000
EPA 3550A $IM 1000
EPA 3550A SIM I000
EPA 3550A SIM 20
EPA 3550A S]!VI 1000

Dilation Date    Date
Factor Extracted Analyzed

t 12!I0/98 1t8/99
I 12!10/98 1t8t99
1 12/10/98 118199
I 12110198 118199
1 12110198 118199
I 12/10198 1/8199
1 !2/10198 118199
1 12/10198 118199
t 12110198 118/99
t 12/10/98 1t8199
1 12/10198 118199
1 12/10198 1t8t99
l 12110198 I18/99
I 12/10198 1t8t99
I 12110198 118199
1 12/10198 1t8/99
I 12t10t98 1/8/99

50 12t10t98 1114199
I 12110198 t18/99
1 12/10198 118199

50 12110198 1114199
50 12/10198 1114199
1 12/10198 118199
50 . 12/10198 1/14/99
50 t2/10/98 1/14/99
i t2/10198 118!99
1 12/10198 118t99

50 I2/10198 1/14t99
50 12/10198 1/14/99
50 I2/I0198 1114/99
50 12/10198 1114t99

I 12110/98 118/99
50 12110198 1114199

Units: ug~g
Basis: Dry

Resttlt
Result Notes

140
ND
ND
20O
ND
26
ND
96
ND
bid
ND
ND

2700
330
ND

12000
150O0

3900
4200
32

2500
3300
5200
45O0
310
26~0

3- and 4-MethylphenoI coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold t~e; see ease narrative.

Approved By: 00081

KMB00007244



Client:
"-~roject:
¯ ¯ .;hmple Matrix:

COLUMBIA ANALYTICAL SERVICES,
Analytical Report

Hart Crowser, Inc.
Pert of Portland TermiaM 415624

Service Request:
Date Collected:
Date Received:

Base Neutra!/Acid Semivolatile Organic Compounds

Samplo Name: HC-S-16 Units:
Lab Code: K9807115-007RE Basis:
Test Notes: H

Phenol
Bezzyl Alcohol
2-Me~ylphenol
4-Methylphmto[
2o4-Dimethylpheaol
Naph~e
B~oic A~d
Hexa~0robu~ene
~ph~ylen~
D~e~yl
A~aph~e
~o~
~uor~e
~e~yl Ph~ate

He~c~orob~e
P~mcMoropheaol

~i-n-bu~l Ph~ate
FluoreSce

Bu~l Be~IPh~Ma~
Be~a)~e

BiN2~y~l) Ph~te
~-=~c~i Ph~ate

~o(k)fluor~e

~d~o(1
D~(a~)=~e~e
B~o(g~i~l~e

Pre~ Analysis Dilution Date Date
Meffaod Method MIlL l~act0r Extracted AnalyzedResult

EPA 3550A 8IM 20 1 12110/98 1t8/99 ND
EPA 3550A 8IM 6 I 12/10198 118t99 ND
EPA 3550A SIN[ 6 I 12110198 1t8199 ND
EPA 3550A 81~ 20 1 12110198 1t8/99 ND
EPA 3550A SIM 6 t 12/10198 118199 ND
EPA 3550A SIM 20 I 12/10198 118/99 630
EPA 3550A 8IM I00 1 !2/10198 118t99 ND
EPA 3550A 8IM 20 1 12/I0/98 118199 ND
EPA 3550A SIM 20 1 1:2/10198 1t8/99 750
EPA 3550A S1M 20 I 12/10198 1t8/99 NnlD
EPA 3550A SIM 20 1 12/10/98 1/8199 640
EPA 3550A 8IM 20 t 12/10198 118/99 230
EPA 3550A dIM 1000 200 12110198 1114t99 1100
EPA 3550A SIM 20 I 12/10198 118199 ND
EPA 3550A SIN[ !2 I 12/10198 118199 ND
EPA 3550A SIM 20 1 12/10/98 1/8199 ND
EPA 3550A SIM 60 I 12/10/98 118199 ND
EPA’3550A 8IM 4000 200 12/10/98 1/14/99 12000
EPA 3550A S!M 1000 200 12/I0198 1114f99 3100
EPA 3550A ’SIM 20 I 12/I0/98 118199 ND
EPA 3550A SIM 4000 200 !2/10/98 1114/99 36000
EPA 3550A " 8IM 4000 200 12/10t98 1114199 42000
EPA 3550A 8IM 20 I 12/10198 " 1/8199 30
EPA 3550A 8IM 4000 200 12/10/98 1114199 13000
EPA 3550A SIM 4000 200 12110198 1/14199 15000
EPA 3550A $IM 20 ! 12/10/98 118199 570
EPA 3550A SIM 20 1 12110198 I18199 ND
EPA 3550A SIM 4000 2130 12110198 1/t4199 9900
EPA 3550A S!lvl 4000 200 12110198 I/I4199 12000
EPA 3550A ~ SIM 4000 200 12110198 1/i4/99 190130
I~A 3550A SIM 4000 200 12110198 I/I4/99 15000
EPA 3550A SIM 20 1 12/10198 118t99 1800
EPA 3550A SlM 4000 ’" 2!30 12110198 I/t4199 8300

3- and 4-Met~ylphenol coelute. Quantitateduzi~g4-Methylphenol.
Estimated conc~tion; see ~se ~a~ve.
~e ~yziz waz p~c~ed p~t ~e reco~d~ hold ~e; ~ee case

Approved By:

K98071t5
10114198
10115198

Result
Notes

"E

00082
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Client:

,imple Matrix:

Sample Name:
Lab Cod~:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowsex,
Pon of Portland Terminal. 4)5624         "
Sediment

Service Request: K9807115
Date Collected: I0ti4/98
Date Received: t0/15/98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-22
K9807115-f3t39RE
H

Units: u~iKg (ppb)
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Factor ExtractedAnalyzedtq.esu|t

EPA 3550A SIM 20 I 12ti0198 1/8/99 ND
EPA 3550A SIM 6 ! 12/10/98 I18/99 ND
EPA 3550A $]M 6 I 12/10/98 It8199 ND
EPA 3550A SIM 20 1 12/10/98 118199 ND
EPA 3550A SErf 6 1 12/10/98 I/8/99 ND
EPA 3550A SIM 20 1 12/10198 i!8199 110
EPA 3550A SIM 100 1 12/10/98 118t99 ND
EPA 3550A SIM 20 1 !2/10198 1t8/99 ND
EPA 3550A SIN[ 20 ! 12/10198 t18t99 100
EPA 3550A SIM 20 I 12110198 1/8/99 ND
EPA 3550A 8IM 20 l 12/I0/98 118/99 290
EPA 3550A SIM 20 ! 12/10/98 "I/8/99 79
EPA 3550A SIM 20 t 12110198 1/8199 220
EPA 3550A SIM 20 1 12110198 1/8199 ND
EPA 3550A SIM 12 1 12110198 1/8199 ND
EPA 3550A SIM 20 1 12/10/9,8 118199 ND
EPA 3550A SIM 60 t 12110198 118/99 ND
EPA 3550A SIM I000 50 12/10198 1!14!99 3900
EPA 3550A SIM 20 I 12110198 118/99 480
EPA 3550A SIM 20 t 12/10/98 I18/99 ND
EPA 3550A SIM 1000 50 12110198 1/14199 12000
EPA 3550A SIM 1000 50 12110/98 1/14/99 13000
EPA 3550A SIM 20 1 12/10/98 I18!99 ND
EPA 3550A SIM 1000 50 12110/98 1/14/99 70130
EPA 3550A SIM 1000 50 12/10198 1t14/99 7400
EPA 3550A SIM 20 1 I2110/98 118199 380
E2A 3550A SIM 20 1 12110198 118t99 ND
EPA 3550A SIM 1000 50 t2/10198 1/14/99 6700
EPA 3550A SIM 10O0 50 12/10/98 1114199 6900
EPA 3550A SIM 1000 50 12!!0198 1114/99 10000
EPA 3550A SIM 1000 50 12/!0t98 1/14199 86130
EPA 3550A SIM 500 50 12110198 1/14t99 680
EPA 3550A SI!vl 1000 50 12110198 1114199 4200

Result
Notes

ApproveA By:

3- and 4-Methylphenol coelute. Quantitatec~ u_cing 4-MethylphenoL
The analysis was performed past ~e recemmended hold time; see case narrative.

Date: JAN

KMBO0007246



Client:
~roject:
~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
]3~r~yt Alcohol
2-Methylphenol
4-Methylpheaot
2A-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachtorobutadiene
Acenaphthylen~
Dhucthyl Phthalate
Ac~n~phth~n~
Dibenzefumn
Ftuorene
DiethyI Phthalate
N-Nitrosodiphcnylamine
HexaehIorobenzene
PentachlorophenoI
~hena~threne
3athracene

Di-n-butyl Phthalate
Ftuoranthene

Butyl }3enzyl Phthalate
]3enz(a)anthracene
Cb.rysene
Bi~2-ethylhexyl) Phthalate
Di-r~-ectyl Phthalate
Benzo(b)fiuoranthene
Benzo(k)fiuoranthene
Beazc(a)py~ae
Ind~o(1,2,3-cd)pyrene
Dib~az( a~h)anthracene "
Be~zo(g~h,i)1xtytene

COLUiM~IA ANALYTICAL SERVICES, INC.

Analytical Report

Ha~t Crov~er,
Port of Pordand Terminal 4/5624
Sedlm~nt

Service Request: K9807115
Date Colleeted: 10114198
Date Received: 10115198

Base Neutral/Acid Semivotatile Organic Compounds

HC-8-24
K9807115-0t iRE
D,H

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A S]M 1000 50 12110198 ti13/99
EPA 3550A $]M 300 50 12110198 It13/99
EPA 3550A SIN[ 300 50 12110198 ..1113199
EPA 3550A SIM I000 50 12110198 1113/99
EPA 3550A 81!V1 300 50 12110198 1/13/99
EPA 3550A SIN[ 540 50 12/I0/98 1/13/99
EPA 3550A SIN[ 5000 50 12/10198 1t13/99
EPA 3550A SIM I000 50 12110198 1113199
EPA 3550A SIN[ 540 50 12/10198 1113199
EPA 3550A , SIM 1000" 50 12/I0198 1/13/99
EPA 3550A SLIM[ 1040 50 12110198 1/13199
EPA 3550A SIM 10(30 50 12110198 1113199
EPA 3550A SIN[ 500 50 12110198. 1113199
EPA 3550A SIN[ I000 50 12/10!98 1113199
EPA 3550A S!Iv[ 600 50 12/10/98 1tt3/99
EPA 3550A ’SIM 1000 50 12/10!98 1/13/99
EPA 3550A SIM 3000 50 I2/10/98 t113/99
EPA 3550A SIN[ 1000 50 t2/10/98 1113199
EPA 3550A SIM 1400 50 t2t10/98 III 3/99
EPA 3550A SIN[ 1000 50 I2/10198 1/13/99
EPA 3550A SIN[ 4000 200 121t0t98 - 1!14t99
EPA 3550A S!M 4400 200 I2/10198 I114199
EPA 3550A SIM 1000 50 12/10198 I/t3/99
EPA 3550A S]M 1000 50 I2/10/98 1!13/99
EPA 3550A SIM 1000 50 I2/10t98 1/I3/99
EPA 3550A SIM 1000 50 12/10198 1/13/99
EPA 3550A SIN[ 1000 50 12110198 1/I3199
EPA 3550A SIM 1000 50 12t10198 1/13/99
EPA 3550A SIM 1000 50 12/10198 1t13!99
EPA 3550A SIM I000 50 12/10!98 1/13/99
EPA 3550A S]IM 1000 50 12/t 0198 1113199
EPA 3550A 8IM 1000 50 12ti0198 1113/99
EPA 3550A SIM 1000 50 12/t0198 1/13!99

Units: ug/Kg (ppb)
Basis: Dry

Remit
Result Notes

ND
ND
ND
ND *
ND
850
ND
ND
850
ND
ND
ND
610
ND
ND
ND
ND

6800
2200
ND

44000
55000

15000
160~0

11OO0
12000
21000
19000
1400

I
I
I
I
!
I
I
I
I
I
!
I
I
I

Approved By:

3- and 4-Methylphenol coelute. Qumafitated using 4-MethylphenoL
The MRL is elevated because of matrix interferences and because the sm-nple required dLtuti~g.
The &nalysis was performed past the recommended hold time; see ease nm’rative.

JAN 21 1999
Date:

I
I
I

KMB00007247



Client:
"~rojeet:
3ample Matrix:

COLUMBIA ANALYTICAL SERVlCES~ INC.

~" Analytical R~port ’ ’~i

Port ofPortkmd Ternffn~a14156~4
Sedknent

Service Request: K9807115
Date Collected: 10114198
Date Receivefl: 10115198

Sample Name:
Lab Code:
Test Notes:

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-102
K9807115-012RE
D,H

Prep Analysis
Method Method MRL

EPA 3550A SIM I000
EPA 3550A SIM 300
EPA 3550A SIM 300
EPA 3550A SIM I000
EPA 3550A SIN[ 300
EPA 3550A SIM 500
EPA 3550A SIM 5000
EPA 3550A SIM 1O00
EPA 3550A SIM 500
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 500
EPA 3550A SIM 1000
EPA 3550A SIM 600
EPA 3550A SIM t 000
EPA 3550A SIM 3000
EPA 3550A SIM tO00
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM IO00
EPA 3550A SIM 2000
EPA 3550A SIM 1000
EPA 3550A SlIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM I000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIM 500
EPA 3550A SIM 1000

Dilution Date    Date
Factor E~racted Analyzed

50 12110/98 1/13t99
50 12/10/98 1/13199
50 12/10/98 Iit3199
50 12/10/9g 1/t3/99
50 12/10198 1/t3t99
50 12/10/98 1113t99
50 12110198’!/I3/99
50 12iI0/98 1113199
50 12/10/98 1113t99
50 12110198 1113199
50 12110/98 ti13199
50 12110198 1113199
50 12110198 1113199
50 12110198 1113199
50 12/10/98 t/t3/99
50 12110/98 1/13/99
50 12110198 1113/99
50 12/I0t98 1113199
50 t21!0t98 1113/99
50 12t10198 1113/99
50 12110198 1113199
100 12/10t98 1114199
50 12110t98 1113/99
50 12110198 1113199
50 12110198 1/13/99
50 12110198 1!13199
50 12/10/98 1/13/99
50 12110!98 1/13/99
50 12110/98 1/t3199
50 12/10198 1/I3199
50 12110198 1/13/99
50 12110/98 1113199
50 12t10t98 1/13199

Units: ugiKg (ppb)
Basis: I~

Remit
Result Notes

ND
ND
ND
ND
ND
660
ND
ND
650
ND
ND
ND
520
ND
ND
ND
ND
5300
2000

30000
36000

12000
13000

9400
9900
17000
16000
770
8600

3- and 4-Methylphenot coelute. Quantitated using 4-Methylphenoi
The MP,.L is elevated because of matrix interferences and because the sample required diluting~.
The analysSs was performed past the recommended hold time; see case narrative.

Approved By:

KMB00007248



Clieht:
"Project:
~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Me&yIphenoi
4-MethylphenoI
2,4-DimethylphenoI
Naphthalene
Benzoic Acid

¯ Hexacblorobutadiene
Acenaphthylene
Dfiucthyl Phthalate
Acenaphthene
D£benzofman
Fluorene
Die~hyl Phthalat~
N-Nitro sodiph~nytm’nine
He×actflorobenzen~
PentacbJorophenol
Ph~nanthrene
knthracene

Di-n-butyl Phthalate
F1uoranthea~

Bu~l Benzyl Phthalate
Ber~(a)anthracene~
Chrysene
Bis(2-~thylhexyl) Phthalate
Di-n-oct~l Phthalate
Benzo(b) fluoranthene
]3en.zo(k)fluoranthene
Beazo(a)pyrene
I~deno( 1 ~2~3 -ed)pyrene
Dibenz(~h)ambracenc
Benzo(g~i)perylene

COLUMBIAANALYTICAL SERVICES, INC.
, Analytical, Repor~

¯ ,Hart Crowser, Inc’.
Port of PortIand Terroirm1415624
Sediment

Service Request: K9807115
Date Collected: 10t14/98
Date Received: 10115198

Base Neutral!Acid Semivolatile Orgarfic Compounds

HC-8-25
K9807115-013RE
D,H

Prep Analysis
Method Method

Dilution Date    Date
MRL        Factor Extracted Analyzed

EPA 3550A SIM 400 20 12110198 t/I4/99
EPA 3550A SIM 120 20 12110198 1/14!99
EPA 3550A SIM I20 20 t2/t0/98 1114199
EPA 3550A SIM 400 20 12110198 1f14/99
EPA 3550A SIM t20 20 12110198 ,1114199
EPA 3550A SIM- 120 20 12110198 I114/99
EPA 3550A 8!IVi 2000 20 t2/10/98 1114/99
EPA 3550A S]M 400 20 12/10/98 1114199
EPA 3550A SIM 120 20 12110198 1114/99
EPA 3550A StM 400 20 12110198 1!14/99
EPA 3550A SIM 120 20 12/10!98 1/14!99
EPA 3550A SIM 400 20 I2/10/98 1/14/99
EPA 3550A $tM 120 20 12/10!98 1114/99
EPA 3550A SIM 400 20 12/10/98 1114199
EPA 3550A SIM 240 20 12110/98 1/14/99
EPA 3550A SIM 400 ,20 12/10/98 1/14/99
EPA 3550A SIM 1200 ’ 20 12110198 It14/99
EPA 3550A SIM. 400 20 12/10/98 1/14!99
EPA 3550A SIM 400 20 12110198 I1t4/99
EPA 3550A S~ 400 20 12110198 1114199
EPA 3550A SIM 400 20 12110/98 I114199
EPA 3550A SIM 400 20 I2/10/98 tt!4199
EPA 3550A SINf 400 20 12110198 1It4199
EPA 3550A $IM 400 20 12/I0198 1/t4t99
EPA 3550A SIM 400 20 12110/98 11t4199
EPA 3550A SIM 400 20 12/10/98 I114199
EPA 3550A SIl~ 400 20 12/I0/98 1t14199
EPA 3550A SIM 40O 20 !2!i0/98 1ti4t99
EPA 3550A SIM 400 20 12110198 t/I4t99
EPA 3550A SI~ 400 20 12110198 1114199
EPA 3550A SIM 4~0 20 12110198 1/14/99
EPA 3550A SIM 120 20 12/t0/98 1t14199
EPA 3550A ¯ SIM 400 20 12/10198 1!14/99

Units: u~d-Kg (ppb)
Basis: Dry

Result
Result Notes

200

ND
130
ND
200
ND
260
ND
ND
ND

1800’
440

5600
6700

2100
2400

1500
1700
2700
2800
170
t 500

3- mud 4-Methylphenol coelute. Quautffated uskag 4-Methylphenol.
The MRL is etevated because of matrix Luterferenees and because the sample required diluting:
The ar~lysis was performed past the recommended h~ld time; see ease nan’ative.

~t

l
i

I
I
I
I
I
i
i
I
I
i
i
I
I

00086
pag~ No.:

KMB00007249



Client:
¯ -~roject:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytic~l Repor~ °~:!

Hart Crov,~er, Ino. ’ Service Request: K9807115
Port of Portland Terrt~al 4/5624 ~ Date Collected: t0114198
Sediment Date Received: I0115t98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name: HC-S-26 Units: ug/Kg (ppb)
Lab Codo: ’ K9807I 15-0t4RE Basis: Dry
Test Notes: D, H

Anatyte
Prep Analysis Dilution Date Date Result

Method Method MRL Factor Extracted AnalyzedResult Notes

EPA 3550A SIM 400 20 12/I0198 1114199 ND
EPA 3550A SIM 120 20 12/10198 1/14/99 N’D
EPA 3550A SIM 120 20 12/I0/98 1114199 ND
EPA 3550A SIM 400 20 12/10/98 1/14199 ND *
EPA 3550A SIM 120 20 "12110198 1/14/99 ND
EPA 3550A SIM 120 20 12/10198 1114/99 140
EPA 3550A SIM 2000 20 12/10198 1/1419.9 ND
EPA 3550A SIM 400 20 12/10198 1114199 ND
EPA 3550A SIM 120 20 12110198 1/14199 150
EPA 3550A SIM 400 20 12/10198 1114/99 ND
EPA 3550A SIM 400 20 12110198 1114199 ND
EPA 3550A SIM 400 20 12110198 1114199 ND
EPA 3550A SIM 120 20 121!0198 1114199 130
EPA 3550A $IM 400 20 12110198 1114199 bid
EPA 3550A 8IM 240 20 12110198 1/14/99 ~
EPA 3550A 8IM 400 20 12/10/98 1/14199 ND
EPA 3550A SIM 1200 20 12110198 1114t99 ND
EPA 3550A SIM 400 20 12110198 1/14199 1600
EPA 3550A 81M 400 20 12110198 1114199 460
EPA 3550A SIM 400 20 12110198 1114199 aND
EPA 3550A SIM 400 20 12110198 1/14199 7200
EPA 3550A 8~ 400 20 12/10198 1114199 8700
EPA 3550A SIM 400 20 12/10/98 1114199 xN’D
EPA 3550A $IM 400 20 12110198 1t14199 3300
EPA 3550A SIM 400 20 12t10198 1114/99 3300
EPA 3550A SIN[ 400 20 12/10198 " 1114199 ND
EPA 3550A SIM 400 20 12110198 1114199 ND
EPA 3550A SIN[ 400 20 12110198 1114199 2800
EPA 3550A SIM 400 20 12!10/98 1114199 26130
EPA 3550A SIM 400 20 12110198 1114199 4400
EPA 3550A SIM 400 20 12/!0198 1114199 4300
EPA 3550A SIM t~0 20 12/10198 1t14199 290
EPA 3550A SIM 400 20 12110198 1114199 2t00

Ap roved ¯

3- and ~MethylphenoI coelute. Qtmntitated using 4-MethylphenoL
The M!LL is elevated because of matrix interferenoes and because the sample required diluting
The analysis was performed past ~e recomm’ended hold tSa-ne; see case narrative.

Date: ,JAN ~. 1 "~f!~ 00087
~ No-"

KMB00007250



Client:
" Project:
¯ Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal~e
Phenol
Beaz3’I Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphe~o!
Naphthalene
Beuzoic Acid
He×achlorobutadiene
Acenaphthyle~e
Dflmethyt Phthalate
Acenaphthene
Dibenzofurart
Ftuore~e
D~ethyl Phthalate
N-Nitrosodiphenylamine
~e:m~hlorobenzene.
Peatadfl~ophenol
Phe~threne
~mt~acene
D~-n-butyl Phthalale
Fluor~ttheae

But3,1 Benzyl Phtha]ate
Be;az(a)~athracene

Bis(2~thylhexyl) Phthalate
Dim-octyl Phthalate
Beazo(b)fluoranthaue
1~ m~.zo(k)fluoranthene
Benzo(a)pyre~m
Indeno(t,2,3-cd)pymne
Dibe~z(a~)anthracene
B er~zo( g,h,i)p erylene

Approved By:

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Hart C~owser, Illc.
Port of PartIand Terminal 415624
Sedimcmt

Service Request: K9807115
Date Collected: I0/14198
Date Received: 10/15198

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-28
K9807115-016RE
D,H

Prep Analysis Dilution Date Date
Method Method ~ Factor Extracted Analyzed

EPA 3550A SIM 400 20 i2/I0/98 1t14/99
EPA 3550A 8IM 120 20 12/10/98 1/14199
EPA 3550A 8IM 120 20 12/10198 1tt4/99
EPA 3550A SIM 400 20 12/10198 1114/99
EPA 3550A S!M 120 20 1~10198 1/14/99
EPA 3550A SIM 120 20 12/10/98 1114/99
EPA 3550A SIM 2000 20 12/10t~8 It14/99
EPA 3550A SIM 400 20 12/10/98 !/t4199
EPA 3550A SIM 120 20 12/10198 1/14/99
EPA 3550A SlIvl 400 20 12/10198 1/14/99
EPA 3550A SIM t20 20 1~/10198 1114/99
EPA 3550A SIM 400 20 12/10/98 1114/99
EPA 3550A SIM t20 20 12110198 1t14/99
EPA 3550A SIM 400 20 12110198 1114199
EPA 3550A SIM 240 20 12110198 I1t4199
EPA 3550A SIM 400 20 12,/10198 1114199
EPA 3550A SIM I200 20 12110/98 1t14199
EPA 3550A SRV2 400 20 12110198 UI4199
EPA 3550A SIM 400 20 12110198 1114199
EPA 3550A SIN[ 400 20 12/10198~ 1/14/99
EPA 3550A ~IM 400 20 12110198 1114/99
EPA 3550A SIM 400 20 12110198 t114199
EPA 3550A $IM 400 20 12/10198 1114199
EPA 3550A SIM 400 20 12110198 1114199
EPA 3550A SIM 400 20 12/I0198 1114199,
EPA 3550A SIM 400 20 12110198 1114/99
EPA 3550A SIM 400 20 12110198 1114199
EPA 3550A SIM 400 20 12/10198 1114199
EPA 3550A SIM 400 2D 12/10198 1/14199
EPA 3550A SIM 400 20 12710/98 1114199
EPA 3550A SIN[ 400 20 12/10198 1114/99
EPA 3550A SIM 400 20 12/10198 1114199
EPA 3550A SIM 400 20 12/10198 1114199

Units: ug!Kg (ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND *

150
ND
ND
120
ND
290
ND
220
ND
ND
ND
ND

2300
570
ND
8300
8900

4400
4300

4500
3400
58O0
63O0
540
2~30

3- mad 4-Methylphe~ol coelute. Qtmnfitated using 4-MethylphenoL
Trte MtLL is elevated because of matrix interferences and because the sample required diluting,
The analysis was performed past the recommended hotd time; see ease narrative.

Oat°:

KMB00007251



Client:
~Project:

/$~:mp~e Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

PhenoI
Be, nv.¢l Alcohol
2-Methylphenol
4-McthyIphenol
2,�-Dhnethylphenol
Naphthalene
Benzoic Acid
Hex~eblorobutadiene
Ace~aphthylene
E~ethyl Phthn!ate
Acenaphthe~e
Dibenzofuran
Yluoreae
Diethyl Phthalate
N-Nitrosodiph~ayIamine
H~xachlombenzene
Pentachlorophenol
Phenmrtthrene

~Di-n-butyl Phthalate
Fluoranthens

Butyl Benzyt Phthalate
Beaz(a) anthracene
Chrysene
Bi~(2-ethylhexyl) Phthalate
D~-~-octyl Phthalate
Ben.zo(b) fluoranthene
Benzo(k)fluoraath~n~
Benzo~a)pyrene
~de~o(I ~.,3-ed)pyrene
Dibe~(~h)authraeene
B~zo(~h~i)prryl~ne

COLUMBIA ANALYTICAL SERVICES, INC.

~    Analytical Report
Har~ Crowser, Ine.
Port of Portland Terminal 4/5624
Sedknent          t.,

Service Request:
Date Collected:
Date Received:

Base NeutrallAcid Semivolatile Organic Compounds

HC-S-35
K98071 | 5-0 ! 8RE
D,H

Prep Analysis Dilution Date Date
blethod Method MRL Factor Extracted AnalyzedResttIt

EPA 3550A SIM 100 5 12/10/98 1/14199 ND
EPA 3550A SIM 30 5 12110198 1114/99 ND
EPA 3550A SIM 30 5 12110198 1/14/99 ND
EPA 3550A SIM I00 5 12t10/9g t/14/99 ND
EPA 3550A Sl!vf 30 5 12110198 1/14/99 ND
EPA 3550A SIM 100 5 12110198 1/14/99 ND
EPA 3550A SIM 500 5 12110/98 I114199 ND
EPA~3550A S~I 100 5 12110/98 1114/99 ND
EPA 3550A S~VI I00 5 12/10198 1/14199 ND
EPA 3550A StM 100 5 12/t0/98 I1t4t99 ND
EPA 3550A Slid 100 5 12110198 1/I4/99 !20
EPA 3550A SIM 100 5 12110198 1/14t99 ~NrD
EPA 3550A SIM 50 5 12110198 1/I4199 90
EPA 3550A SIM 100 5 12/I0/98 1/14/99 ND
EPA 3550A SI~ 60 5 12/I0/98 1114199 ND
EPA 3550A SIM 100 5 12/10/98 !114!99 ND
EPA 3550A SIM 300 5 12/10/98 1f14/99 ND
EPA 3550A SIM 100 5 12/10198 t/t4!99 930
EPA 3550A $IM 100 5 12/t0198 t/14/99 270
EPA 3550A SIM 100 5 12110198 It14/99 ND
EPA 3550A SIM 100 5 12/t0198 1114199 29130
EPA 3550A SIM 100 5 12110198 1114199 2800
EPA 3550A S/M 1O0 5 12/I0198 1/14199 ND
EPA 3550A SIM I00 5 12/10/98 1114199 1800
EPA 3550A SIM I00 5 12/10198 1114199 !700
EPA 3550A SIM 100 5 12/10/98 1/I4/99 280
EPA 3550A SI~ 100 5 I2/10/98 i114/99 ~
EPA 3550A SIM 10O 5 12/I0/98 1/14199 2100
EPA 3550A SlM 100 5 12110198 1/I4/99 1400
EPA 3550A SIM 100 5 12110198 1/14199 2300
EPA 3550A SIM I00 5 12/10198 ’ 1/14199 2700
EPA 3550A SIM 1O0 5 12/I0/98 !I14199 290
EPA 3550A 8tM 100 5 12/10t98 1/14/99 1100

K9807115
10114/98
!0/15/98

Result
Notes

3- aad 4-Methylphenot ~oehte. Quantitated using 4-MethyIphenol.
The MILL Ls elevated because of matrix interferences and because the sample requked diluting.
The ar, alysis was performed past the reeom.raend~d hold time; see ease narrative.

Atmroved By:
~ "07t |SS’,/M.F.J~ * i~KE

JAN I  999 00.089
P~

KMB00007252



Client:
~’roject:
~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, iNC.

Analytical Report

Hart Crows~r,
Port or’Port!and T~fndrml 4/5614

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10115/98

Base Neutral/Acid Senfivolatile Organic Compounds

HC-S-37
K98071IS-019RE
H

]Prep Analysis Dilution Date    Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A StM 20 1 12/10198 1/1fit99
EPA 3550A SIM 6 i 12110198 tt15!99
EPA 3550A S]M 6 I 12110198 1115/99
EPA 3550A SIM 20 I I2110t98 1/15t99
EPA 3550A SIM 6 ! 12110198 1tl 5/99
EPA 3550A SIM 20 1 12/I0t98 1/15/99
EPA 3550A SIM 100 1 12110198 1/15199
EPA 3550A SIM 20 t 12/10198 1/15t99
EPA 3550A SI~ 20 I 12/1D198 1115/99
EPA 3550A SIM 20 I I2/10198 1t15/99
EPA 3550A SI~. 20 1 12110/98 1/15/99
EPA 3550A SIM 20 1 t2/10/98 1/15/99
EPA 3550A S]~ 20 1 ~2/10/98 1/15/99
EPA 3550A S[~ 20 1 t2/10198 1115199
EPA 3550A SIM 12 I 12110198 It15/99
EPA 3550A SIM 20 i I2/i0t98 t115/99
EPA 3550A S]NI 60 1 I2110198 t/15/99
EPA 3550A SIM 20 1 12110198 1t15/99
EPA 3550A S]M 20 I I2/10/98 1/15199
EPA 3550A - S]]v[ 20 ! 12/10/98 1/15f99
EPA 3550A S]~ 10G0 50 12/10198 1/13!99
EPA 3550A SIM 1000 50 12/10/98 1/I3/99
~A 3550A SIM 20 t 12t10/98 1/I5199
EPA 3550A 812d7 500 50 12/t0/98 1/13199
]~A 3550A SIM 500 50 12110/98 1113/99
EPA 3550A SIN[ 20 t 12110t98 t115/99
EPA 3550A SIM 20 1 12t10/98 1/t5/99
E, PA 3550A SIIVl 500 50 12/10/98 1/I3/99
EPA 3550A SIIV£ 20 1 12110198 1115199
E.PA 3550A SIM 10GO 50 12110198 1/I3/99
EPA 3550A SIN[ 1000 50 12110198 1/13/99
EPA 3550A SIM 20 1 12/10/98 1/15199
EPA 3550A SIM 20 1 12/10/98 1115199

Units: ug!Kg (ppb)
Basis: Dry

Result
Result Notes

bid
ND *

29

82
27
63

550
120

1400
1400
22
770
980
290

740
650
tlO0
1100
140
520

I

I
I
i
I
I
I
I
I
!
i
I
i
i

3- a~d 4-Methylphenol eoelute. Qtumtitated using 4-MethylpheaoL,
The analysis was performed past the recommended hold time; see case narrative.

00o,90
Fagtt No,:

I
I
I
i

KMB00007253



CEent:

:mnple Matrix:

Sample Name:
Lab Code:
Test Not¢s:

Analyte

Beazyl Alcohol
2-Methylphenol
4-Methylpheaol
2,4 -Dimethylphenol
Napht~ene
B~nzoi¢ Acid
Hexachlorobutadiane
Ace~aphthylane
Di.methyl Phthalate

DibetmOfiLraa

Dietkyt Phthalate
N-Ni~a’vsc~tiphenylamiae
HexacHombeuzene
Pan~ch/omphenol
Phenz~th~eae

A-n-butyl Phthalat~
Huorant~e~e

Butyl Benzyl Phthalate
Benz(a) a~thracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-e~tyl Phthalate
Benze(b)fluomuthen=
Beaz~ck) fluoranthene
Benze(a)l?yrene
Indeno(l,2,3~ed)pyrane

Benz~(g,thi)perylane

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Porth~d Terminal 415624
Sediment

ServiceRequest: K9807!15
Date Collected: 10114198
Date Received: !0II5/98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-32
K9807115-020RE
H

Prep
Method

Analysis Dilation Date Date
Method MILL Factor Extracted Analyzed

EPA 3550A SIM 20 1 12/10/98 118!99
EPA 3550A StM 6 1 12110198 1/8f99
EPA 3550A SIM 6 1 12/10/98 118/99
EPA 3550A SIM 20 ! 12/10/98 1/8!99
EPA 3550A SIM 6 1 ’ !2110/98" 1/8!99
EPA 3550A SINI 20 1 t2!10/98 118199
EPA 3550A SIM 100 1 12110198’ 118/99
EPA 3550A SJM 20 1 12110198 1t8199
EPA 3550A SIM 20 I 12/10198 1/8/99
EPA 3550A S1M 20 1 12/I0198 1/8199
EPA 3550A $1M 20 I 12!10/98 1/8/99
EPA 3550A 8IM 20 1 12/t0198 II8199
EPA 3550A SIN[ 20 I 12110198 118199
EPA 3550A 8IM 20 t 12/10/98 118/99
EPA 3550A SIM 12 I 12110198 1/8199
EPA 3550A SIN[ 20 t 12110198 t/8199
EPA 3550A SIM 60 1 12110198 1/8199
EPA 3550A 81M 20 1 12110198 I18199
EPA 3550A SIM 20 ! 12/10/98 1/8t99
F~A 3550A Slim 20 t 12/10198 118199
EPA 3550A S1M 200 I0 12110198 1115/99
EPA 3550A SIM 200 10 12110198 1/15/99
EPA 3550A SIM 20 1 12/I0198 1/8t99
EPA 3550A SIM 200 10 12/10198 1115t99
EPA 3550A 8IM 200 10 12/10t98 1t15t99
EPA 3550A 8IM 20 1 12t10198 118/99
EPA 3550A SIM 20 1 12110198 I18/99
EPA 3550A SIM 200 !0 I2/10198 1115/99
EPA 3550A SIM 20 1 12t10/98 I/8t99
EPA 3550A SIM 200 t0 12110198 1/15/99
EPA 3550A SIM 200 I0 12110/98 t/15/99
EPA 3550A SIM 20 ! 12/10198 118199
EPA 3550A SIM 20 t 12110198 118199

Units: u~d~Kg (ppb)
Basis: Dry

Result
Re.~t Notes

ND

ND
ND

33

!oo
33
81

720
17o

3900
3700

2300
22~20
330

2500
960

210
710

Approved By:

0711$S~ - 10R,g I/~ 1/99

3- and 4-Methytphanol eoelut,. Quantitated using 4-MethylphenoL "
The analysis wa~ performed past fft~ recommended hold time; see ease narrative.

JAN 2, !
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Client:
~’project:

.~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Ph~ol
Elermyl .Alcohol
2-Me~ylpheaoi
4-Me~ylpheno!
2,4-Dimethylpheno!
Naph~alene
Beruzoi~ Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Aceaaphthene
Dibermofur~m
Ftuorene
Diethyt Phthatat~
N-NitrosediphenylamLne
Hexaclflorobenzene
Pentachlomphenol

. Phenanthrene
’~thraeene
Di-n-butyl Phthalate
Fluoranth~e
Pyrene
DutyI Benzyl Phthalate
B~.z(a)aattiraceae

Biz(2-ethythexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo<a)pyrene
tnden~l,2,3-cd.)pyreue
Dibenz(a,h) antlwaeeae
I3enzo(g,h,i)perylene "

COLUMBIA ANALYTICAL SERVICES~ INC.

Hart Cro~er, Inc,
Por~ of Porttm~d Terminal 4/5624
Sediment

Base Neutral/Acid Seraivoladle Orgardc Compounds

Me~od Blank
KWG9813~259-4

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3550A SLM 20 I 12/t0198
EPA 3550A SIM 6 1 12/I0/98
EPA 3550A SIM 6 | I2!I0/98
EPA 3550A SIM 20 I I2/10/98
EPA 3550A 8IM 6 t I2/10!98
EPA 3550A SIM 20 ! ’ 12110198
EPA 3550A 8IM 100 1 12!10/98
EPA 3550A SIM 20 l 12/10!98
EPA3550A SIM 20 I 12/10/98
EPA 3550A SIM 20 1 12t10/98
EPA 3550A SIM 20 1 12110198
EPA 3550A SIN[ 20 1 t2/10/98
EPA 3550A SIM 20 1 12/10198
EPA 3550A SRVI 20 1 12/10t98
EPA 3550A SIM 12 1 12/t0t98
EPA 35~0A SIM 20 I 12/t0t98
EPA 3550A SIM 60 1 12ti0/98
EPA 3550A SIM 20 1 12/I0t98
EPA 3550A SIM 20 1 12/10t98
EPA 3550A S]M 20 1 12110198
EPA 3550A SIM 20 I 12110/98
EPA 3550A SIM, 20 : i I2110/98
EPA 3550A SIM 20 I 12/10198
EPA 3550A SIM 20 1 I2110/98
EPA 3550A SIM 20 1 12110198
EPA 3550A SIM 20 I 12/10198
EPA 3550A SIM 20 1 I2/10198
EPA 3550A SIM 20 I 12110198
EPA 3550A SIM 20 t 12110198
EPA 3550A SIM 20 t I2/10/98
F~A 3550A SIIv~ 20 l !2/10/98
EPA 3550A Sl~ 20 I 12/10/98
EPA 3550A StM 20 1 12110t98

3- and 4-MeNylphenol coelute. Quantitated using 4-MethylphenoL

Service Request: I<9807115
Date Collected: NA
Date Received: NA

Ur~ts: ug/Kg (ppb)
Basis: NA

Date
Analyzed Result

118/99 ND
I/8/99 ND
118/99 ND
118/99 ND
I18/99 ND

¯ I/8/99 ND
118/99
118/99    ND
118/99    ’
11g/99
I18/99 . ND
1/8199 ND
1/8199 ND
1/8199 aND
1/8199 ND
1!8/99 ND
1t8199 ND
1!8/99 ND
t/8199 ND
t!8/99 ND
It8199 ND
1t8199 ND
1t8199 ND
1t8199 ND
1t8/99 ND
1t8!99 ND
118/99 ND
1t8/99 ND
1/8!99 ND
1/8/99
1/8/99 ND
1t8/99 ND
118f99 ND

Result
Notes

.JAN

I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I

KMB00007255
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Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Por!!mad Term~M 415624
Sediment

Prep Method:    NONE
A~ysis Method: 160.4M
Te~t No~es:

Sample Name

HC-~ - 11

Lab Code

K98~7115-002DUP

QAJQC Report

Duplicate Summary
Solids, Total VoLatile

Date
Analyzed

Triplicate
Sampl~ Sample ’
Result Result

10/20t98 g,4 ! 8.45

Average

8.43 .

I

Service Reqmest: K9807115
Date Collected: 10/1419g

Date Received: 10115/98

I
U~ts: PERCENT

iBasis: WET

Relative

IPercent Result
Difference Notes

<1 I
I
I
I

1

Date:

I
I
I
I
I
I
I

KMB00007257



P~o~ct:

COLUMBIAANALYT~CAL SERVICES, INC.

Port of Portland Terminai 415624
Sediment

Prep Method:    NONE
.Analysis Method: 160.3M
Test Notes:

QA/QC Report

Sample Name

HC-8-10

Duphcat~ Summary
Total Solids

Lnb Code
Date

Analyzed

Duplicate
Sample Sample
Result Result

K9807115 -001DUP 10/20/98

Average

Service Request: K9807115
Dale Collected: 10/14!98
Date Received: 10t15!98

Units: PERCENT
Basis: WET

Relative
Percent Result

Difference Notes

30,1 29,8 30.0 <1

Approved By:

071 tSICP.ABI

Date: 00095
Page No,:

KMB00007258



client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Tefmhnat 4/5624
Sediment

QA/QC Report

HC-S-I 1
K980~115-002DUP

Duplicate Summary
Sdtfide, Total

Service Request: K9807115
Date Collected: t0/14198
Date Received: 10/15/98
Date Extracted: NA
Date Analyzed: I!110/98

Units: mg/Kg (ppm)
Basis:

I
!
I
I
I
i

Analyte

Sulfide, Totai

Prep
iVfethod

NONE

Analysis
Method

’PSEP

Sample
Result

65.5

Duplicate
Sample
Result

60.1

Average

62.8

Relative
Percent Result

Difference Notes

I
I
i
I
I
I
I
I

Approved By:

gT[ISWET.LJ| - DrJP 1I!18/98

Date:

I
I

.I
!
I

KMB00007259



Project:
LCS Matrix:

Sample Name:
Lab Cod~:
Test Notes:

Analyte .

Sul~de, Total

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowse~’,
Por~ of Port|and Terrnin~d

Sedfi~nent

QAiQC Report

Lab Contro! Sample
K9807115-LCS

LaboratoryControl Sample Summary
Sulfide, Total

Prep Analysis True
Method Method Value

NONE PSEP 0,70

Result
Percent

Recovery.

73

Service Request: K9807I 15
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: ! tt10198

Urd~s: m~JKg (ppm)
Basis: Dr>,

CAS
Percent

Recovery
Acceptance Result

Limits Notes

60-130

00097

KMB00007260



,~dent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repor~

Hart Crowser. Inc.
Port of Portland Teaar~aI 4/5624
Sediment

Matrix SpLke Summary
Sulfide, Tota!

Service Request: K9807115
Date Collected: 10114198
Dale Received: 10115198

Date Extracted: HA
Date Analyzed: 11/10198

HC-S-I 1
K98071 t 5-002MS

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance

t~Iethod Method MRL Level Result Result Recovery Limits

NONE PSEP 1.4 462 65.5 364 65 60-130

Resnlt
Notes

I

i
I
I
I
I
I
I

Approved By: Date:

!
I
i

I
00098 I

Pag~ No,.

I
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crowser, Inc~
Port of Portland Terminal 4~5624

Sulfide, Total
PSEP

Units: mglKg (ppm)
Dry Weight Basis

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Analyzed: 11/13/98

CONTINIJING CALIBRATION VERI~CATION (CCV)

Value
Measured

Value
Percent

Recovery

CCV 1 Result 0.49 0.50 102
CCV 2 Result 0.49 0.50 102
CCV 3 Result 0.49 0.49 100
CCV 4 Result 0.49 0.49 100
CCV 5 Result 0.49 0.49 100

CONTINUING CALI~RATION BLANK (CCB)

Blank
Value

CCB 1 Result 0.05 ND
CCB 2 Remtlt 0.05 ND
CCB 3 Result 0.05 ND
¢CB 4 Result 0.05 ND
CCB 5 Remtlt 0.05 ND

Approved By: 00 99

I0/6195

KMB00007262



coLITMBIA ANALYTICAL SERVICES, INC.

QA]QC Report

~tient; Hart Crowsex, Inc. ’
Project: Port of Portland Tel~nal 4/5624
Sample Matrix: Sediment

Sample Name: FIC-S-11
Lab Code: K9807t 15-002DLrp
Test Notes:

Duplicate Summary
Ammonia ~ Nitrogen

Service Request: K9807t15
Date Collected: 10114198
Date Received: !0/15198

Date Extracted: NA
Date Analyzed: t0122/98

O~ts: m~Kg (ppm)
Basis: Dry

i
I
i
I
!
I

Analyte

Am.mo~ia as Nitrogen

Prep
Method

NONE

Analysis
Method

350.1M

Sample
Result

Duplicate
Sample
Result

Relative
Percent

Average Difference

99.2 98,3 98.8 < 1

Result
Notes

I
I
I
I
I
I
i

Approved By:

0"~H 5XV’i~,Lt2 - DUP L1t19t98

oolo0
Page

KMB00007263



~iient:
Project:
LCS Matrix:

COLUMBIA ANALYTICAL SERVI~S, I~C.

QMQC R~port

Hart Crowser, kin.
Port of Portland Temfinat 415624
Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807115-LCS

Laboratory Control Sample Summary
Ammonia as Nitrogen

Anaiyte

~[i
Ammoaia as Nitrogen

Prep Analysis T~o~e
Method Method Value

NONE 350.1M 4.04

Result

4.12

Percent
Recovery

102

Set’rice Request: Kgg07115

Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/22/98

Units: mo~Kg (ppm)
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

85-1!5

Approved By:

KMB00007264



,51lent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Not~s:

Aaalyte

Aramoaia as Nitrogea

COLUMBIA ANALYTICAL SERVICES, I~tC.

QA/QC Re~ort

Hart Crows~r, !nc.
Port o£Portland Terminal 4/5624
Se.dimemt

HC-$-t 1
K9807I | 5-002MS

Matrix Spike Summary.
Ammonia as Nitrogen

Service Request: K9807115
Date Collected: 10114/98
Date Received: 10/t5/98

Date Extracted: NA
Date Analyzed: 10/22/98

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance    Result

Method Method MRL Level Result Result Recovery Limits Notes

NONE 350.1M 1.9    893 99.2 !020 t03 75-125

i
i
i
i
I
I
I
I
i

Approved By: Date:_/L~ 00102
P~g¢ NO

I
i
I
I
I
i
I
I
i
i

KMB00007265



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~port

Hart Crowser,
Port of Portlaad Terminal 4/5624

Ammonia as Nitrogen
EPA Method 350.1M
Units: mgiKg (ppm)

Dry Weight Basis

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Analyzed: t0/22,27198

I!
!1
I!

CON~G CALIBRA~ON VERIFICATION (CCV)

Value
Measured

Value
Percent
Recovery

CCV 1 Result 2.00 2,06 103
CCV 2 Result 2.00 1.99 100
CCV 3 Resoat 2.00 2.03 101
CCV 4 Result 2.00 2.00 100
CCV 5 Result 2.00 2,06 103
CCV 6 Result 2.00 2.06 103

CONTINUING CALIBRA~ON BLANK (CCB)

Blank
Value

CCB 1 Result 0,05 biD
CCB 2 Result 0.05 ND
CCB 3 t~salt 0,05 biD
CCB 4 Result 0.05 ND
CCB 5 Result 0.05 ND
CCB 6 R~sult 0.05 ND

Approved By:

Q-CCVm2LT

00103

1016195

KMB00007266



COLUMBIA ANALYTICAL SERVICES,

QA/QC Report

~.,.,¢nt: Hart Crowser, Inc.
Project: Port ofPortlaud Terminat 415624
Sample Matrix: Sediment

Sample Name: HC-S-11
Lab Code: K98071154202DUP
Test Nates:

Duplicate Summary
Carbon, Total Organic

Service Requesl: K98071 t5
Date Collected: 10114198
Date Received: 10115/98
Date Extracted: NA
Date Analyzed: 10/22198

Units: PERCENT
Basis: I~y

I
!
I
i
i
I

Prep Analysis Sample
Analyte Method Method /VlIIL Result

NONE ASTM D4129-82M 0.05 2.7I

M Modified

Approved By:
DLriVO~05~Tp

07115~,W~" LJ3 ÷ DUP 11118/98

Duplicate Relative
Sample Percent
Result Average Difference

2.62 2.66

Date: l[//~/~$ ,,,

Result
Notes

I

KMB00007267



Project:
LCS Matrix:

COLU-MBIA ANALYTICAL SERVICES~ INC.

Hart Crowser, inc.
Port ofPortl~md TerrainaI 4/5624

Sediment

QA/QC Report

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample

K9807115-LCS

Laboratory Controt Sample Summary
Carbon, Total Organic

Analyte

Cafuon, Total Organic

Prep Analysis True
Method Method Value

NONE ASTM D4129-82M 0.62

Result

0

Percent
Re,covery

106

Service Request; K9807115
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10122198

Units: PERCENT
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

85-115

Modified

Approved By:
LC:~.,~O2C6~Tp

KMB00007268



Project:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Notes:

COLUMBI& ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

QMQC Report

HC-S- 11
K9807115-002MS

Matrix Spike Smmtmry
Carbon, Total Organic

Prep
Method

NONE

Analysis
Me~hod

ASTM D4t29-82M 0.05

Spike Sample
Level Result’

Spiked
Sample
Result

Service Request: ~%07t15
Date Collected: 10/t4/98
Date Received: 10/I5t98

Date Extracted: NA
Date Analyzed: 10122/98

Unit~: PERCENT
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

10.9 2.71 13.8 102 75-q25

M Modified

Approved By:
M~t~2~5~Tp

Date: 00106

i
I
I
I

,
!

!
|
!
!
!
!

KMB00007269



Ctient:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Halt Crowser, inc.
Port of Po~a.nd Terminat 415624

Carbon, Total Organic
ASTM D4129-82M
Units: PERCENT
Dry Weight Basis

Service Request: K98071 t5
Date Collected: NA
Date Received: NA
Date Analyzed: 10/22/98

CONTINUING CALIBRATION VERIFICATION (CCV)

II

Value
Measured

Value
Percent

Recovery

CCV I Result 20.0 19.5 98
CCV 2 Result 20.0 19.9 100
CCV 3 Result 20.0 19.4 97

CONTINWiNG CALIBRA~ON BLANK (CCB)

Blank
Value

CCB 1 Result 0.05 ND
CCB 2 Result 0.05 ND
CC~ 3 Result 0.05 ND,

Date:

i016195

KMB00007270



COLUMBIA ANALYTICAL SERVICES, INC.

/ Client: Hart Crowser, Inc.
Project: . Port of Portland Terminal 4/5624
Sample Matrix:, Sediment

QA/QC Report

Sample Name: HC -8-I3
Lab Code: K98071 l 5-004
Test Notes:

Duplicate Summary
Total Metals

Service Request: K9807It5
Date Collected: 10!14198
Date Received: 10t15198

Date Extracted: 10t28198
Date A~al.vzed: I1/4198

i
i
i
i
!
I

A~alyte

Antimony
Arsenic
Cadmium
C~oraium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Prep Analysis        Sample
Method Method lVIRL Result

EPA 3050B 200.8 0.1 0,2
EPA 3050B 200.8 2 5
EPA 3050B 200,8 0.l 2.0
EPA 3O5OB 200,8 0.3 24,6
EPA 3050B 200.8 0.5 45.3
EPA 3050B 200,8 0.I 288

7471A 7471A 0202 0.06
EPA 3050B 200.8 1 2 !
EPA 3050B 200.g 0. I 0.4
EPA 3050B 200.8 2 798

A Outside deepta~ce tirits; see ease narrative.

Approved By:
DUP~3169~r

Duplicate
Sample
Result

0,4
5
1.3

25.4
42.2
244
0.08
21
0.6
297

Average

0.3
5
1.6

25.0
43.8
266
0107
21
0.5
548

Date:

Relative
Percent

Difference

67
<1
44
3
7
!6
28
<1
40
91

Result
Notes

A

00108

!
I
I
!
i
I
i
I
i
!
1
I
i

KMB00007271



¯
COLUMBIA ANALYTICAL SERVICES, I~C.

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

QA/QC Report

Hart Cro~-ser, hae.
Port of Portland Terminal 4f5624
Sediment

HC4- [ 3
K9807115-004

Matrix Spike Summary
Total Metals

Prep    Analysis Spike Sampte
Method Method MRL Level Result

Spiked
Sample
Result

EPA 3050B 200.8 0.1 100 0.2 17.6
EPA 3050B 200.8 2 40 5 42
EPA 3050B 200.8 0. l t0 2.0 10.0
EPA 3050B 200.8 0.3 40 24.6 61,6
EPA 3050B 200.8 0.5 50 452 9t .8
EPA 3050B 200,8 0.1 100 288 338

747tA 7471A 0.02 1 0.06 1.15
EPA 3050B 200,8 1 100 2! l 11
EPA 3050B 200.8 0A I0 0,4 7,2
EPA 3050B 200.8 2 100 798 380

Service Request: K9807115
Date Collected: I0114/98
Date Received: 10t15198

Date Extracted: t0t28/98
Date Analyzed: I114198

units: tunics @pro)
Basis: Dry

CAS
Percent

Recovery
Percent Accept,’mce Result

Recovery Limits Notes

17 30-120 A
92 60-130
8(I (50-130
92 60-130
93 60-I 30
NA 60-130
109 60-130
90 60- | 30
68 60-130
NA 60-I30

A
NA

Approved By: _

Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

Date: 00109

KMB00007272



Client:
Project:
LCS Matrix:

Sample Name;
Lab Code:
Test Notes:

COLUMBIA AzNALYTICAL SERVICES, INC.

Hart Crowger, Inc.
Port of Portland Tern/hal 415624
Soil

QA/QC Report

Laboratory Control Sample
K9807115-LCS

Laboratory Control Sample Summary
T~tal Metals

Environmental Rezouree Associates #238

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date E~racted: 10/28198
Date Analyzed: 1114198

Un~.ts: m~g (l~pm)
13asis: Dry

I

I
Analyte

.4~tiraon~
Arseaic

Chromium
Copper
Lead
Mercury
Nickel
Silver

Prep    Analysis True Percent
Method Method Value Result Recovery

EPA 3050B 200.8 59.6 49.5 83
EPA 3050B 200.8 82A 63.9 78
EPA 3050B 200.8 94.3 61.8 66
EPA 3050B 200.8 97.8 68,5 70
EPA 3050B 200.8 81.3 57.5 71
EPA 305013 200,8 190 142 75

747IA 7471A 1.34 t.16 87
EPA 3050t3 200.8 164 lll 68
EPA 3050B 200.8 113 104 92
EPA 3050B 200,8 I31 73.2 56

Approved By:
LC~’032295

~7115ICP,~AI ~ LC$S 11I~gg

Date:

(~ontrol
Limits

20-180
62-t38
55.144
69-131
62-138
60-140
49-151
67-133
65-t34
56-144

Result
Notes

..

00110

KMB00007273



CIient:
Project:

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Iviercury
Nickel
Silver
Zinc

COLLrlVIBIA ANALYTICAL SERVICES~ INC.

QMQC R~porl

Haxt C~owser, Inc. Se]wice Request:

Port of Portlnud Terminal 4/5624 ~Date Analyzed:

Initial Cah~bration Verification (ICV) Sunmlary
Metals

Units: g~I_, (ppb)

Inorganic Ventures ICV

EPA
Method

True Percent
V~lue Result Recovery

200.8 50.0 50.8 t02
200.8 50.0 51.2 102
200.8 25.0 25.9 104
200.8 20.0 20.6 I(13
200.8 25.0 25.6 102
200.8 50.0 52.2 104
747IA 5.0 5.32 106
200.8 50.0 50.9 102
200.8 25.0 25,2 10l
2130.8 50.0 52.0 t04

K9807t15
1 I/4/98

Approved By:
IG-’X/EE,+dl 0’21 ~4

071 t~[CP, gAI - [CV
00111

KMB00007274



Client:
Project:

ICV Source:

Analyte

Amfimony
Arsenic
Cadmium
Chromium
Copper
Lead
Merculy
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, I~C.

QA/QC Report

Hart Crowser, Inc.
Port of Poltlmad Termir~a[ 415624

Initial Calibrafimt Verification (ICV) Summary
Metals

Units: Vgm (ppb)

Inorganic Ventuzes ICV

EPA
Method ResuIt

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

50.0
50.0
25.0
20.0
25.0
50.0
5.0
50.0
25.0
50.0

49.8
51,0
25.5
20,2
25.7
51.4

51.1
25,1
50.9

Service Request:
Date Analyzed:

Percent
Recovery

100
102
102
101
t03
103

10~
lO0
102

K9807115
11/4/98

I

I
!
I
!
!
I
1
I
i
I
I
I

Approved By:
ICVEPA/102194

tY/t 151~,E~I * LCV (2)

00112

KMB00007275



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~o~

Hart Crowser, Inc. Service Request: K9807115
Port of Poltland Terminal 4/5624 Date Analyzed: 1t/3798

Continuing Calibration Verification (CCV) Smnmary
Metal~

Units: ~tg/L (ppb)

EPA True CCV1    Percent    CCV2
Analyte Method Value Result Recovery Result

Percent
Recovery

CCV3
Result

Percent
Recovery

Antimolty 200.8 25.0 25.I I00 25.2 10I 23.9 96
Arsenic 200.8 25.0 25.1 I00 25.4 102 26.3 105
Cadmium 200.8 25.0 25.2 I01 25.3 10 t 24.0 96
Chromium 200,8 25.0 25.3 101 25.4 102 25.0 100
Copper 200.8 25.0 25.0 i00 26.0 104 26.2 105
Lead 200.8 25.0 25.6 102 25.4 102 26.1 104
Mercury 7471A 5.0 5.05 10l 4.99 100 4.92 98
Nickel 200.8 25.0 25.3 t 01 25.4 102 25.2 10 I

., Silver 200.8 25.0 25,0 100 25.2 101 24.0 96
.Zinc 200.8 25.0 25.3 101 26.0 104 26.7 107

Approwd By: ~_.~ Date:

KMB00007276



Ctient:
Project:

COLUMBIA A~ALYTICAL SERVICES, INC.

QA/QC R~ort

Ha~ Crowser, Inc.
Port of Portland Terminal 415624

Service Request:
Date Analyzed:

K9807115
11/3198

I
I
I

Analyte

Continuing Calibration Verification (CCV) Summary
Mmals

Units: ~g/L (ppb)

EPA
Method

True ¯ CCV4 ~ Percent CCV5    Percent CCV6
Value Remit Recovery Result Recovery. Result

Ax~timony 200.8 25.0 25.0 100 24.9 100 24.3
Arsenic 200.8 25.0 25.0 100 25.0 1.00 25.1
Cadmium 200.8 25,0 24.8 99 24.8 99 24.8
Cl~romium 200.8 25.0 25.0 100 24.6 98 25.0
Copper 200.8 25,0 24,8 99 25,3 10 t 25.3
Lead 200.8 25,0 25.1 100 25.2 10! 25.5
M~rcury 7471A 5.0 4.87 97 5.05 101 5.05
Nickel 200.8 25.0 25,1 100 25.5 102 25.2
Silver 200,8 25.0 25,0 100 ¯ - 25.0 I00 24.8
Zinc 200.8 25.0 25.0 100 25.3 101 25.3

I
i

Percent I
Recovery.

i00

lOI
102
i01 I
101
99
1OI i

i
I
i
I

Approved By:
COY 7-9i0~79~

I
I

001141

KMB00007277



" ; C]ienl:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QAiQC Report

Hart Crows~L Inc.
Port of Portland Tennirtal 4/5624

Service Request:
Date Analyzed:

K9807115
1/3/98

Analyte

Continuing Cah’bmtion Blank (CCB) Summary
MemIs

Units: ~g~ (ppb)

EPA CCB1 CCB2 CCB3 CCB4
~�lethod ~ Result Result Result Result

Amimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ~NrD ND
Chromium 200.8 0.06 ND ND ND ND
Copper 200,8 0.I ND lqD ND ND
Lead 200.8 0.02 ND ND ND ND
Mercary 7471A 0.00t ND ND ND ND
Nickel 200.8 0.2 ND ND NO ND
Sitter 200.8 0.02 0.02 0.02 0,02 0.02
Zinc 200.8 0.5 N-D bid NO ND

0~tlSICP~AI - COB

00115
P agn No,:

KMB00007278



Client:
Project:

Analyte

Antimony
Arsenic
Cadmium
Chromimrt
Copper
Lead
Mercury
Nickel
Silver

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QATQC Report

Hart Crowser., Inc.
Port of Portland Terminal 4/5624

ContinoJng Calibration Blank (CCB) Summary’
Metals

Units: ~giL (ppb)

EPA CCB5 CCB6
Method IVIRL Result Result

200,8 0.02 ND biD
200,8 0.5 ND ND
200.8 0.02 0.02 ND
200.8 0,06 ND ND
200.8 0.1 ND ND
200.8 0.02 ND 0.I9
747IA 0.001 ND ND
200,8 0.2 ND ND
200.8 0.02 ND ND
200.8 0,5 ND ND

Date:

Service Request:
Date Analyzed:

K9807115
I 1t3198

i
i
i
i
i
1
I
l
I
I
1

1
00116

KMB00007279



Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:

Sample Name

HC-S-10
HC-S-II
HC-S-12
HC-S-I 3
HC-S-I4
HC-S- 15
HC-S*I6
HC-S-17
HC-S-22
HC-S-23
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC4-27
HC-S-28
HC-S-29
HC-S-35
HC-S-37
HC-S-32
HC-S-33
HC-S-33
HC-S-33
HC-S-16
HC-S-26

COLINVfBIA ANALYTICAL SERVICES, INC.

I-IaR Crowser, Inc.
Port of Portland Terminal 41~624
Sediment

QA!QC Report

Surrogate Recovery Sumnm_,y
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10114I~8
Date Received: 10/I5f98

Dale Extracted: 10/24198
Date Analyzed: 1111-3/9g

EPA 3550B U~dts: PERCENT
Basis: NA

Lab Code
Test

Notes
Percent Recovery

o-Terphenyl          Chlorohexad~ana

K9807115-00t
K9807115-002
K98071 t5-003
K9807115-004
Kgg07115-005
K95071154306
K9807115-007
K9807115-008
K98071 I5-009
K9807115-010
KgS07115-011
K9807115-0t2
K9807It5-013
K9807115-014
K98071 ] 5-0t5
K9807I 15-016
K9807115-017
K9807115-018
K9807t 15-019
K9807115-020
K98071154321
I<98071 t 5-021Dup
K9807! ! 5-021MS
K9807t 15-007Dup
K9807115-0141v1S

,73 75
63 65
79 $5

57 59
61 64

74 78
75 84
72 77
73 78
88 95
87 t16
89 101
95
93 96
93 99
77 80
67 7I
77 80
84 87
86 90
69 7!
84 88
73 75
70 77

CAS Acceptance Limits: 50-150 50-150

KMB00007280



Client:
Project:
Sample Matrix:

CO~IIMBIA ANALYTICAL SERVICES, INC.

Port ofPorttmad Tera~a1415624
Sedime~at

Prep Method:
Analysis Method:

Sample Name

Method Blank

Method Blank

Lab Control Sample

Lab Control Sample

Lab Control Sample

EPA 3550B
NWq~H-~

Lab Code

K981024-]v[B
K981024-M~2
K981024-LCS

K981024-LCS2
i<981024-LCS3

Surrogate Recovery Summary
Northwest TPH-Dx

Test
Notes

Percent
o-Teq)henyl

57
67
86
83
95

CAS Acceptance Lim]ts: 50-150

Approved By: Date:

Se~ciee Request: K9807115
Date Collected: I0114198
Date Received: 10/15/98

Date Extracted: 10/24t98
Date Analyzed: Iltl-3198

Units: PEKCENT
Basis; NA

Recovery
CbJorehexadecane

58
69

50-150

/
/
i
I

I
I
I
I
I
i
i
I
!
I
I

I

KMB00007281



./

COLUNIBIA ANALYTICAL SERVICES, INC.

QA/QC R~or~

Client: H~ CrowscL Inc.
Project: Port ofPortl~d T~m~al 4/5624
Sample Matrix: Sediment

Sample Name: HC-S-33
Lab Codg: K9807115-021Dup
Test Notes:

Duplicate S~mmary
Northwest TPH-Dx

Service Request: K9807115
Date Collected: t0/14/98
Date Received: 10/15198

Date Extracted: 10/24t98
DateAnalyzed: 11/I-2/98

Prep
Analyte Method

Diesel
Lube 0il

Pencil Pitch
Pri~’mne
Phytane

[~ ""..) Fiuoranthene

Analysis Sample
Method IVIRL Result

EPA 3550B NWTPH-Dx 25 230
EPA 3550B NWTPH-Dx 100 400
EPA 3550B NWTPH-Dx 25 <200
EPA 3550B NWTPH-Dx 0.5 I~2
EPA 3550B NWTPH=Dx 0.5 1.0
EPA 3550B NWTPH-Dx 0.5 2,3

Duplicate Relative
Sample Percent
Result Average Difference

300 260 26
5t0 460 24
<200 <200 <1
1.5 1.4 2I
1.1 1,0 ¯ 10
2.8 2.6 18

Result
Notes

Approved By: 00119

KMB00007282



COLUMBIA ANALYTICAL SERVICES, INC.

QA/Q¢ Report         ¯

Client: Hart Crowser, Inc.
Project: Port of Portland Tvrm~a1415624
Sampl~ Matrix: Sediment

Sample Name: Hc-s-I 6
Lab Code: I4,9807115-007Dup

Test Notes:

:Prep
Analyte Method

Duplicate Summa~
Northwest TPH-Dx

Diesel
Lube Oil
Peaeil Pitch’
Pristm~e
Phytane
F|uorantheae

Duplicate
Analysis Sample Sample
Method MRL Result Result

EPA 3550B NW’fPH-Dx 25

EPA 3550B NWTPH-Dx 100

EPA 35508 NWTPH-Dx 25

, EPA 3550B NWTPH-Dx 05
EPA 3550B NWTPH-Dx 0.5

EPA 3550B NWTPH-Dx 0.5

Service Request: K9807115
Date Collected: i0114/98
Date Received: 10!15/98

Date Extracted: 10/24/98
Date Analyzed: ’ I1/2-3/98

Units: mg/Kg (ppm)
Basis: Dry

Relative
Percent

Average Difference

410 350 380 t6
ND ND ND <1

1700 1500 1600 12

0,7 1.0 0,8 35
0.6 0.5 0.6 18
26 15 20 54

Result
Notes

A Outside accep~ce limits; see ease narrative,

Approved By: .,, "-

!

O012J
Page No.:

KMB00007283



C~ent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test NotH:

Analyte

Diesel
Lube Oil

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crower, Inc,
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Sunumg.ry
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115/98
Date Extracted: 10/24/98
Date Analyzed: 11/2/93

HC-S-33
K9807115-02tMS

Units: mo~g (Fpm)
Basis: 1:~

Prep
Method

CAS
Percent

Spiked Recovery
Analysis Spike Sample Sample Percent Acceptance
Method MRL Level Result Result Recovery Limits

Resnlt
Notes

EPA 3550B I’ffWI’PH-Dx 25
EPA 3550B NVCYPH-Dx 100

210 230 370 67 50-150
210 400 530 62 50-!50

Approved By: 00121:

KMB00007284



Ctient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Di~el
Lube Oil

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowsel’, I/le,

Port of Portiamd Termi~aI 4/5624
Sedimcnt

HC~q-26

K9807115-014M8

Marx Spike Summary
Northwes~ TPH-Dx

Prep Analysis Spike Sample
Method Method MRL Level Result

EPA 3550B HWTPH-D~ 25 160 <t00
EPA 3550B NWTPH-Dx I00 t60 ND

Spiked
Sample
Result

Service Request: K9807115
Date Collected: 10/14198
Date Received: 10/15198

Date Extracted: I012~1198
Date Analyzed: 1112/98

Units: m~g (ppm)
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

250 156 50-150 A

i

I
I
I
I
I
I
i
I
I
I
i
I

A Outside acceptance limitz; ,~� eaze narrative.

Date:
00122

Pag~No.:

I

KMB00007285



Client:
Project:
LCS Matrix:

Samplo Name:
Lab Code:
Te~t Notes:

Diesel
Lub~ Oil

COLIIMBIA ANALYTICAL SERVICES, INC.

~ Crowser,

Port of Portland Tenninat 4/5624
Sediment

Lab Con~rot Sample
K9g1024-LCS

Laboratory Control Sample Summary
Northwest TPH-Dx

Prep
Method

EPA 3550B
KPA 3550B

Analysis True
Method Value Result

NWI’PH-Dx 100 gO

1W6rI~H-Dx 100 87

Percent
Recovery

8O
g7

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10124198
Date Analyzed: 11fl/98

Ur~ts: m~,~z (ppm)
Basis:

CA_S
Percent

Recovery
Acceptance Result

Limits Notes

50-150
50-150

Date: 00123

KMB00007286



Client:
Project:
LCS Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Rel~r~

Iffart Crowser, Inc.
Port of PoRixud Tex-mLna1415624
~edim~nt

Samplo Name:
Lab Code:
T,st Notes:

Lab Conh~ol Sample
Kgg1024-LCS2

Laboratory C.ontrol Sm~aple Summary
Northwest TPH-Dx

Analyte

Pencil Pitch

Prep Analysis True
Method Method Value

EPA 3550B NWTPH-Dx 53

Percent

g7

Date:

Service Request: K9807I 15
Date Collected: NA

. Date Received: HA
Date Extracted: 10/24198
Date Analyzed: 1111198

Ullits; mg/Kg (ppm)
Basis: Dxy

CAS
Percent

Recovery
Acceptance

Limits

50-150.

!

I
I
I
i
I
I
I

00124
P~ge No.:

KMB00007287



Client~
Pro~ec~:
LCS Matrix:

Sample Namo:
Lab Code:
Test Notes:

Analyte

Diesel
Pencil Pitch

COLUMBIA ANALYTICAL SERVICES, ][1NC.

Port of Po~t.iand Terminal 4/5624
Sediment

QA/QC Report

Lab Control Sample
K981024-LCS3

Laboratory Control Sample Surmnmy
Northwest TPH-Dx

Prep
~Icthod

EPA 3550B
EPA 3550B

Analysis , True
Method Value Remit

NWI"PH-Dx 100 94
NWTPH-Dx 53 48

Percent
Recovery

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Extracted: 10/24198
Date Analyzed: 1 I11198

Units: m~g (ppm)
Basis: Dry

CAS
Percent

Recovery
Acceptance ResuR

Limits Notes

94 50-150
91 50-I50

o/ 00125
Pa~No.:

KMB00007288



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart C~owser,
Port of Portland Terminal 415624
Sediment

QA/QC R~ort

Prep Method:
Analysis Method:

Sample Name

HC-S-16
HC-8-28
Batch QC
Batch Q¢
B~tch QC
Lab Control Sample
Method Blank

EPA 3550A
8081A

Lab Code

K9807I t 5-007
K9807115-016
K9807169-001
K9807169-001MS
K9. 807!69-00tDMS
tOYqCr9g04237-3

K3VG9804237-4

Surrogate Reco~’ery S~
Organochlorine Pesticides

Test
Notes

Percent
Tetraehlo~-m-xylene

52
61"
75
72
71
82
86

NA

CAS Acceptance Lhrtits:

Not Applicable; see ease narrative.

20-I07

Date:

Service Request: K.9807115
Date Collected: 10/t4198
Date Received: 10/!5/98

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Units: PERCENT
Basis: NA

Recovery
Decachlofvb~phenyl

NA
NA
NA
65
95
95
104

20-142

I

i
I
!
I
I
I
I
i
i
I
i
i
|
I
i
I

KMB00007289



~
ple NaLme:
Code:
Notes:

flA~alyte

COLU’IVIBL& ANALYTICAL SERVICES, INC.

QAiQC Report

Hat~ Crov~er, Inc,
Port of Portland Ta-m’J.uai 415624
Sediment

Batch QC
K9807169-001MS,

Matrix Spike/Duplicate Matdx Spike
O~ganoddorirte Pesticides

K9807169-001DMS

Prep
Method Method.

Perce~t

Spike Level Sample Spike Result
blRL MS DMS Result ’MS DMS MS DMS

EPA3550A 8081A 20 13 13 bid 9 10 69 77

EPA3550A 808tA 20 13 13 N’D 10 10 77 77

EPA3550A 808lA 20 13 13 ND 10 I0 77 77

EPA3550A 808tA 20 13 I3 ND 10 10 77 77

EPA3550A 8081A 20 13 13 biD 10 10 77 77

EPA3550A 8081A 20 13 13 UD 10 10 77 77

Service Request: K9807115
Date Collected: NA

Date Received: NA
Date Extract=d: 1219198
Date A~alyzed: 12/24/98

Units: ug£<g (ppb)
Basis: Dry

Recovery
CAS     Relative

Acceptance Percent
Lirr61s Differeuee

20-108 <1
20-181 <1
20-183 <1
20-164 <1
20-185 <1

Result
Notes

KMB00007290



Client:
Project:
LC$ Matrix:

Sample Name:
Lab Code:
Test Notes:

COL,b~d~BIA ANALYTICAL SERVICES, INC.

Haft Crowsex, Inc.
Port of Portland T~mi~a1415624
Sedim~mt

Lab Control Sample
KWG9804237-3

Laboratory Contxol Sample S~ry
OrganocModne Pesticides

Analyte
Prep

Method
Analysis True
Method Value Result

Service Request:. K_q$O7115
Date Collected: NA
Date Received: NA

Date Extracted: 1219198
Date Analyzed: 12/24/98

Units:
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance

Recovery Limits

EPA 3550A 8081A 13 12 92 21-123

EPA 3550A 80glA 13 t t 85 31-t12

EPA 3550A 8081A !3 11 85 26-!2’7’

EPA 3550A 808IA 13 I4 10g 18-161
EPA 3550A 8081A 13 10 77 32-135

EPA 3550A 8081A : 13 t5 115 39-146

Date:

I
I
I
I
I
I

Result
INotes

I
I
I
I
I
I
I
I

00128 I
P~g~No :       I

KMB00007291



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crows~r,
Port of Portlartd Terminal 4/562#

Aaalyte

Service Request: K9807115
Calibration Date: 11114/98

Date Analyzed: 12124198

Confiauiag Calibration Verification (CCV) Summa~/
Organochlofine Pesticides

EPA Method 8081A
Units: n~mL (ppb)

CCV1 Percent CCV2 Percent
Result Recovery Result Recovery

50 50 100 52 104
50 48 96 51 102
50 52 104 53 106
50 48 96 51 102
50 54 108 55 I10
50 51 102 52 I04
50 52 104 53 106
50 53 106 51 102
50 55 i10 48 96
50 56 112 52 104
50 51 102 51 102
50 51 102 52 104
50 55 110 60 120
50 50 100 50 100
50 51 102 51 102
50 51 102 50 100
50 53 106 45 9O
50 57 114 56 112
50 55 110 53 106
50 57 114 57 114
10OO 1070 107 966 97

00129

KMB00007292



Client:
Project:

Analy~e

alpha-BHC
beta-BHC

COLUlVI~IA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser,
Port of Polfla~d Terminal 415624

gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
HeptacMor Epo,’dde ’
gamma-Chlordalm
Endosulfatt I
alpha-Chloldane
Dieldrin
4,4~-DDE
Endrin
Endostttfan II
4,4’-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4’-DDT
Endrirt Ketone
Metho,~ychlor
Toxaphene

Conlin~ng Calibration Blar& (CCB) Summary
Orga~ochlorine P~ticides

EPA Method 808I A
U,tits: ngimL ~b)

CCB1 CCB2
MRL Result Result

5 ND ND
5 ND ND
5 ND, ND
5 ND ND
5 ND ND
5 ND ND
5 bid liD,
5 ND ND
5 ND bid
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
:5 bid .ND
5 bid ND
5 bid ND
5 ND ND

250 ND

Service Request:
Calibration Date:

Date Analyzed:

K.9807115
11114/98
12124/98

t,~2CBMILL,’121)$94

07115SVG.BJI-CCBMRL 1/7/99

/
!
i
i
i
I
I
I
I
I
i
I

I
I
I

00130

KMB00007293



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, in~.
Port of Portland Terminal 415624

S~diment

Prep Method: EPA 5035

i Analysis Method: 8260B

QA/QC Report

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

Lab Code
Test P e r c
Notes Dibromofluoromethane

Service Request: K9807115
Date Collected: !0/I4198
Date Received: !0115t98

Date Extracted: 10127 - 10128t9g

Date Analyzed: 10t27 - 10128198

Ulfits: PF_~CENT
Basis: Dry

n t Recovery
Toluene-d8       4-Bromofluorobenzene

K9807115-002 90 9 ! 86
K98071 !5-004 I02 108 95
K98DT1 t 5-005 95 10I 97
14_9807115-007 95 I00 97
K9807115-009 93 102 99

K9807115-020 90 96 96
K9507115-011 97 t04 98
K9807115-012 I02 102 95
K9807115÷013 ! 90 99 95

K9807115-014 99 102 92
K9807115-016 91 96 80
K98071 t5-018 92 99 79
K98071 t5-019 91 102 86
KWO9803709-! 88 96 93
KWG9803720-1 92 10I 99
KWG9803709-2 101 94 101

K98071 t 5-005MS 92 93 93
K9807115-005DMS 92 94 93

CAS Acceptance Limits: 75-t32 85-109 49-131

Date:
l 00131

KMB00007294



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Tfichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

Approved By:

COLIIMBIA ANALYTICAL SERVICES, INC.

Port of Portt~nd Terminal Jt/5624
Ssdim~at

QA/QC Report

HC-S- !4
K9807t15-005MS

Matrix Spike SununmT

Volatile Organic Compounds by GC/MS

Prep Analysis Spike Sample
Method Method ’ MRL Level Result

Spiked
Sample
Result

Service ~que~t: K9807115
Date Collected: 10114198
Date Received: 10115198

Date Extracted: I0/28!98
Date Anab~ed: 10!28’/98

Units: uodKg (ppb)
B~sis: Dry

CAS
Percent

Recovery.
Percent Acceptance Result

Recovery Limits Notes

EPA 5035 8260B 5 70 ND 62 89 5%t21

EPA 5035 8260B 5 70 ND 59 84 45-t27

EPA 5035 8260B 5 70 ND 55 79 34-134

EPA 5035 8260B 5 70 ~rD 57 81 34-13t

Date: 00132

i
i
i
i
I

I
I
,i
I
!
I

I
I
I

KMB00007295



~roject:.

Sample ~latrix;

~aample Name:
b Cede:

e~t Notes:

~TdcMo(~ene {TCE)
~l’oluene
’, -- 1,2-Dieb!orob enzene

COLOMBIA ANALYTICAL SERVICES, INC.

’Hart Crowser,
Port of Portland Terminal 4/5624
Sediment

QAfQC Report

HC-S-I 4
K9807I 154]05MS

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compomlds by (;C/MS

K9807I 15-005DMS

Prep
Method

Analysis Spike Level Sample Spike Result
Method iVIRL MS DMS Result MS DMS

Service Request:

Date Collected:
Date Received:

Date Extracted:
Date Anal.vzed:

K9807!15
10114198
10115198
10128198
10f28/98

Ur~s: u~dKg (ppb)
Basis: Dry

Percent Recovery
CAS Relative

Acceptance Percent
MS DMS Lim2~s Difference

EPA 5035 8260B 5 70 69 ND 62 60 89 87 57-121

EPA 5035̄ 8260B 5 70 69 ND 59 56 84 81 45-127

EPA 5035 8260B 5 70 69 ND 55 52
¯
79 75 34-134

EPA 5035 8260B 5 70 69 ND 57 55 81 80 34-13t

2
4
5
t

Result
Notes

Date; 00133-

KMB00007296



COLUMBIA ANALYTICAL SERVICES, INC.

QAiQC Report.

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

L~b Control Sample
KWG9803709-2

Laboratory Control SampIe Summary
Volatile Organic Compounds by GC/MS

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: t0/27/98
Date Analyzed: t0/27/98

Units: ug/Kg (ppb)
Basis: Dry

A~alyte
Prep

Method
Analysis True
Method Value Result

CAS
Percent

Recovery
Percent Acceptance

Recovery " Limits
ResuIt
Notes

Tfieh!oroethene (TCE)
Toluene
1 ~2-Dichlorobenzene

EPA 5035 8260B 50 54 108 78-t16
EPA 5035 8260B 50 58 116 79-119

EPA 5035 8260B 50 48 96 77-!i8
EPA 5035 8260B 50 52 t04 79-120

I

i
I
I
i
I
i
I
I
I
I
I
I
I
I
I

00134 |
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¢dlient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Crowser, Inc.
Port of Portlartd Termirial 4/5624
Sediment

Prep Method: EPA 3550A
Analysis Method:

Smmple Name

EC-S-I I
HC-S-13
HC-S-|4
HC-S-16
HC-S-22
HC-8-24
HC-S - [ 02
HC445
HC-S-26

Z-S-35
I-IC-S-37
HC-S-32

QAiQC Report

Surrogate Recove~ Summary
Base Neutral/Acid Semivolatile Orgardc Compounds

Lab Code

K98071154)02
K9807115-004
K9807115-005
K98071154307
K9807115-009
K9807115-0t 1
K9807115-012
K9807115-013
K9807115-0t4
K9807115-016
K9807I 15-018
K9807115-019
K9807~ 15-020

Test P e r c e n
Notes 2FPHL PHLD6 NBZ

33 49 46
29 A 40 39
27 A 29 A 37
39 53 55
41 47 60
41 56 61
42 52 54
38 47 50
34 41 47
42 52 58
35 39 45
32 42 41
35 39 44

Service Request: K9807115
Date Collected: 10!14/98
Date Received: 10115198

Date Extracted: 10/23/98
Date Analyzed: 1211198

Units: PERCENT
Basis: NA

Recovery
2FBPH      246TBPHL            TPH

45 71 80
35 64 76
40 68 76
46 69 93
46 67 74
50 61 42
46 60 103
50 63 79
36 58 71
46 68 82
37 61 76
39 69 82
42 75

CAS Accepmace Limits: 31-106 37-104 22-123 15-117 I2-I16 19-140

2FPHL
PHLD6
NBZ
2FBPH
246TBPHL
TPH

24Fluorophenol
PheamlM6
Nitrobeazene-d5
2-Yluorobiphenyl
2,4,6-Tribromopheno[
p-Terphenyl-dl4

Approved By: 00135

KMB00007298



Project:
Sample Matrix:

COLUMBIA ANALYTICAL S~RVICES, IN(:.

I~ Crov~er, I!IC,

Port of PorOand Terminal 4/5624
Sed~ent

QMQC Report

Prep M~uhod:     EPA 3550A
Analysis Method: ShVf

Sample Name

HC-S-14
HC-S-I4
Lab Control Sample
Method Blank

Surrogate Recovery Summary
Base Neutral]Acid Semivolafile Organic Compounds

Lab Code

K9807115-005MS
K9807115-005DMS
KWG9803649-3
KWG9803649-4

Test P e r e e n t R e �
Notes 2FPHL    PI-ILD6 NBZ 2FBPH

39 45 47 49
29A 31A 36 34
43 6t 67 62

7A 23 A     7A 36

CAS Acceptance Limits:

Service Request: K9807115
Date Collected: 10114198
Date Received: 10/15198

Date Extracted: t0~23198
Date Analyzed: 11130198

2FPI-tL 2-Fluorophenol
PHLD6 Phenol-d5
NBZ Nitmbenzene-d5
2FBPH 2-Fluorobiphenyt

’ 246TBPI-IL 2,4,6-Tribromopheno!
TPH F-Terpheayl-dl 4

Units: PERCENT
BaSiS: NA

I
i
i
I
i

o very

I246TBPHL TPH

82 84
69 73 |
31 69
28        76

!

31-106 37-!04 22-123 15-!I7 12-116 19-140

Date:
00136

I
I

I
I
I
I
I
!
I
I
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Sample Matrix:

Sample Name:
Lab Code:
Test Netes:

Analyte

Phenol
Ac~aphth~ne
Pentaehl~rophcnol

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser. Inc.
Port of Portla~d Terminal 4/5624
Sediment

Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

HC-$q4

K9807115-005MS,

Units:
Basis:

Prep
Mcthod

Analysis
Metho d

Spike
Level

Sample
Result

Spiked
Sample
Result

CAS
Percent

Recovery
Percent Advisory

Recovery Limits

EPA 3550A SIM 20 220 ND I00 45 20-99

EPA3550A SIN[ 20 220 54 190 62 26-I04
EPA3550A SIM 60 220 ND 96 44 10-145

EPA3550A SIM 20 220 17000 NA NK lg-144

K9807115
10114198
10/15198
10123198
1 It30198

Result
Notes

Approved By: Date:
 0137
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Prelect:
Sample Matrix:

S~ple Name:
Lab Code:
Test Notes:

Phenol
Acenaphthene
Pentac~orophenol

COL~IA ANALYTICAL SERVICES, ]~. ’

Hart Crowser, Into
Port of Portland Terminal 415624
Sediment

QA/QC Report

HC-S-14

K9807115-005MS,

Matrix Spike/Duplicate Matrix Spike Surmnary
Base Neutral]Acid Semivelafile Organ~c Compounds

K9807115-005DMS

Service Request: K9807115
Date CoLlected: 10/14/98
Date Received: 10/15/98

Da~e Extracted: 10t23/98
, Date Analyzed: 11/30/98

U~itz: uglKg (ppb)
Basis: Dry

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Percent Recovery
CAS Relative

Analysis Spike Level Sample Spike Result Advisory Percent
Method MRL MS DMS Result MS DMS MS DMS Li~tsDifference

SIM 20 220 180 ~
SIM 20 220 180 54
SIM 60 220 180 bTD
SIM 20 220 180 17000

!00 55 45 31 20-99 37
190 110 62 31 26404 67
96 79 44 44 I0-t45 <I
NA lqA NR Nil 18-I44 NR

I
i
1
1
1
I

Notes~

i
I
I
|
i
I
i
I

Approved By: Date:

.00138

i
I
I

KMB00007301



-"Client:
Project:

Samp!e Name:
Lab Code:
Test Notes:

Analyte

Phenol
Ae2naphthene
YentaehIorophenol
PFrene

COLUMBIA ANALYTICAL SERVICES, INC.

QMQC R~por[

Hart Crowser, Inc. ’
Port of Portiaad Terminal g15624
Sediment

Lab Control Sample
KWG9803649-3

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10~23/98
Date Analyzed: 11/30t98

Laboratory .Contro! Sample Summa~
Base Neutral/Acid Semivolatile Olgai~ic Compounds

Units: ugiKg @pb)
Basi~: NA

Prep Analysis True Percent
Method Method Value Result Recovery

CAS
Percent

Recovery
Advisory
Limits

EPA 3550A SIM 240 140 58 21-110
EPA 3550A SIN[ 240 t50 62 29-109
EPA 3550A SIM 240 15 6 t0-120
EPA 3550A SIN[ 240 170 71 3%149

Result
Notes

A

A

Approved By:

071 |5~VMJ~I - I~ ffl9/99

Outside acceptance limits; see ease narrative.

Date: 00139,

KMB00007302



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

t;lient; Hart Crowser, Inc.
Project: Port of Portland T,ermkmal 4/5624
Sample Matrix: Sedkneat

Prep Method:    EPA 3550A
Analysis Method: SIM

Sample Name

¯ HC-S-I I
HC-S-13
HC.8-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
-

HC-S-37
HC-S-32

Surrogate Recoveu/Summary
Base Neutral/Acid Semivolatile Oiganic Compounds

Lab Code

K9807115-002RE"
K9807I ] 5-~04RE
K9807I 15-005RE
K9807115-007RE
K_9807115-~09RE
K9807I IS-01tRE
K9807115-0t2RE
K98071 t 5.013RE
K98071 ! 5-014RE
K9807I ! 5-016RE
K9807115-0IStLE
K9807115-0l 9RE
K98071 t 54)20RE

Test Percent
Notes 2FPHL Pt-ILD5 NBZ

Service Request: K9807115
Date Collected: 10114198
Date Received: 10/15/98

Date Extracted: 12110198
Date Analyzed: 1t8-15199

Units: PERCENT
Basis: NA

Recovery
2FBPH 246TBPFIL

41 50 56 49 62

40 45 52 50 65
45 43 54 53 74.
41 47 60 59 75

35 36 A 46 69 69

NA NA NA NA NA

NA NA NA NA NA
35 4t 39 57 59

42 46 45 48 47

34 50 46 52 49

44 55 55 51 61

44 59 60 53 73

33 39 39 40 63

CAS Acceptance Limits: 31-t06’ 37-104 22-I23 I5-I17 12-116 19-140

NA
A

2-Fluoroph~ol
Phenol<16
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenot
p-Terphenyl-d14

Not Applicable; see case narrative.
Outside acceptance limits; see case narrative.

Approved By: ..      ~ Date: ...............

148A
123
105
!82A
123
lqA

90
89
89

!
!

KMB00007303



rojectl

Sample MatrL~:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowse% inc~
Po~t of Portland Terminal 4/5624
Sediraent

l~rep Method:    EPA 3550A
Analysis Method: SIM

Sample Name

~.L~eb Control Samplethc~t Btamk

Surrogate Recovery Smmmary
Base Neutral/Acid Semivolafile Organic Compounds

Lab Code

K9807115-020MS
K9807115-020DMS
KWG9804259-3
KWG9804259-4

Test P e r c e n t
Notes 2FPI-IL PHLD6 NBZ

29A 39 39
29A 36 A 35
51 57 58
48 53 57

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198
Date Extracted: I2/I0198
Date Analyzed: 118199

Uni~: PERCENT
Basis: NA

Recovery
2FBPH      246TBPHL            TPH

45 69 85
37 56 73
59 59 75

60 47 104

CAS Acceptanc~ Limits: 31-106 37-ttn 22-!23 15-117 12-116 19-140

g 2 FP!-IL
PHLD6
NBZ
2FBPH
246TBPHL
TPH

A

2-~tuoroph~aol
Phenol-d6
Nit~obenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-dt4

Outside a¢ceptaaca limits; see case narrative,

Approved By: 00141
Page N’o~:

KMB00007304



"Client:
Project:
Sample Matrix:

Lab Code:
Test Notes:

Phenol
Acenaphthen~
Pentaeblorophenol

COLUMBIA Az~ALYTICAL SERVICES, INC.

Por~ of ]?~d~d Terminal 415624
8~dim~nt

QAJQC Report

Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

I(C-8-32
K9807115-020MS
H

Prep Analysis
Me~od Method MRL

EPA 3550A SIM 20
EPA 3550A S~v[ 20
EPA 3550A S]lVl 60
EPA 3550A SIlv[ 200

Spiked
Spike Sample Sample
Level Result Result

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/i5/98

Date Extracted: I2/10198
¯ Date Analyzed: 118-15/99

Units:
Basis:

CAS
Percent

Recovery
Percent Advisory Result

Recovery Limits Notes

340 ND t’40 4t 20-99

,340 I00 290 56 26-!04

340 ND 230 68 t0-145
340 3700 3900 59 18-Iz~4

I
i
I
i
I
I
i
I
i

H

Approved By;

The analysis was performed past the recommended ho~d time; see case narrative.

Date:

I
I
I
i
I

I
i
i
I

KMB00007305



pie Matrix:

~:Iphthene

Pentachlomphenol

COLIJb~BIA ANALYTICAL SERVICES, INC.

QA/QC Repert

Haxt Crowser, Iac,
Port ofPorlla~d Term~aI 415624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: t0/15/98

Date Extracted: 12/10/98
Date Analyzed: 118199

Matrix Spike2Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compotmds

HC-8-32
K9~07115-020MS,
H

K9807115-020DMS
Units: ugiKg (ppb)
Basis: Dry

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Percent Recovery
CAS Relative

Analysis Spike Level Sample Spike Result Advisocy Percent Result
Methed ~ MS DMS Result MS DMS MS DMS Limits Difference Notes

S~M 20 340 340    HD
SIM 20 340 340
S~v[ 60 340 340
S!M 200 340 340 3700

140 130 41 38 20-99 7
290 240 56 41 26-104 19
230 250 68 74 10-145 8
NA HA NC NC 18-144 NC

Not A~lieable; see ¢a~ n~rrative.
The anMysis was performed past the recommended hold time; see case narrative.

By:

00143

KMB00007306



Client:
Project:
LCS Matrix:

SampIe Name:
Lab Cod~;
Test Notes:

Analyte

Ph~no|
Acenaphtheae
Pentachlorophenol

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Ha~ Crowseg Inc.
Po~t ofPordand Tewainal 4/5624
Sedim~at~

Q ~A]QC Report

~Lab Control Sample
~KWG9804259-3

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date E~racted: 12110t98
Date Analyzed: 1t8/99

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds"

Prep Analysis True Percent
Method Method Value Result Recovery

Unils: ugiI~ (ppb)
Basis: NA

CAS
Percent

Recovery
Advisory

Limits

EPA 3550A SIIVI 250 t50 60 21-110
EPA3550A SIM 250 150 60 2%109
EPA 3550A SIM 250 180 72 10-120

EPA 3550A SIM 250 I80 72 39-149

Date:

Result
Notes

I
I
I
I
I
i
i
I
I
i
I
I
I
I
I
i
I
i
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APPENDIX B

CHAIN OF CUSTODY

INFORMATION

00145
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Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

i. . ... Were ~custody seals on outside of cco[er?
¯ ~ y~, how mmy ~d where2     ~

Were seah intact and signature & date eorr~t?

5.

6.

7.

8.

9.

COC # --"-----

Temperature of cooler(s) upon receipt:

Temperature Blank: j~,0                       .    ,,,/7//’)

Wer~ custody papem prol~rty filled out (’ink, signed, era.)?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete (i.e. analyzis, pre~rvat~on, etc.)?

Did all bottle labels and tags a~ with custody papers?

Were the correct types of bottles used for th~ tests indicated?

!0. Were all of Be preserved bottles rer,.eived at the lab with the appropriate pH?

! i. Were VOA vials checked for absence of air bubbles, and if present, noted below?

!2. Did the bottles originate from CAS/K or a branch Iabom~ory?

Explain any discrelmncies

g
Samples_that required~reservation or received outside of temperature range at the laN

KMB00007312



Columbia Anal~ieat Services Inc.
Cooler Receip~ And Preservation Form

1. Wer~ cu_~ody s~J~ on out.de of ~
If yes, how many and where?

0,,7, fl~

5.

6,

7.

8.

9.

Were seals intact and ~gnatttre & date correct?

COC #

Temperature of cooler(s) upg. n receipt:

Temperature Blank: ~_~

Were custody papers properly filled out (’ink, signed., etc.)7

Type oftxtctdng matefiat present

Did all b~ttles arrive h g~xlcondidon (unbroken)?

Were all bottle labels complete (i.e, analysis,, preservation, et.c,)?
Did all bottle label~ and tags agr~ v, dth custody 1:~al:~r~?

Were the correct types of bottles used for the tests indicated?

I0.

1L

12.

Were alt of the preserved bottles received at the Iab with the at:rpropriate

Were VOA ~ checked for absence of air bubbles, and ifpre~ent, noted below?

¯ Did the ~rtles originate from CAS/K or a branch laboratory?

Explai~ any discrelmacies t
I

I
I
I
I
I
I

KMB00007313



Analytical
Services

Employee-O~oed

HART OROWSER IN[;.
FEB 0 ;~ 1999

December 16, !998 Service Request No: K9807169

g

il
ii
t!
!1

Howard Cumberland
Hart Crowser, Inc.
Five Ceme~ointe Drive, Suite 240
Lake Oswego, OR 97035

Re: Port of Portland Terminal 4/5624-06

Dear Howard:

Enclosed are the results of the sample(s) submitted to our laboratory on October 16, 1998. For
your refere~lce, these ~atyses have been assigned our service request number K9807 t69.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use ofless than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions, My extension is 243.

Respectfully submitted,

Columbia Analytical Services, Inc.

Richard Craven
Project Chemist

RAC/td

,317 South 13th Avenue P.O. Box 479 Kelso, Washington 98626 o Telephone 360/577-7222 Fax 360/606-1068

KMBO0007314



ASTM
A2LA
CAILB

CAS Number
CFC
CFU
DEC

DEQ
DHS
DOE

DOH
EPA
ELAP

GCfMS

LUFr

M

MCL

MDL

MPN

NA

NAN

NC

NCASI

ND

NIOSH

PQL

ShM

TPH

Acronya~s

American Society for Testing and Materials

American Ass~htion for Laborato~ A~creditafion
California Air Resources Board
Chemical Abstract Service registry Number .

Chiorofluorocarbon
Colony-Forming Uttk

Department of Envifonmenm/Conservation
Department of Environmental Quality
Department of Health Services
Department of Ecology
Department of Health

U, S. Environmental Protection Agency
Environmental Laboratory Accreditation Program

I
I
I
I
!
I
I

Gas Chromatography ¯
Gas Chromatography/Mass Spectrometry ¯
Estimated concentration. The value is less than the method reporting limit, but

greater than the method detection limit. H
Leaking Underground Fuel Tank

Modified I
Maximum Contaminant Level ~s the highest permissible cor~centrafion of a
~ubstance allowed in drin~g water as established by the USEPA. 1~
Method Detection Lim2t

Most Probable Number I
Method Reporting Limit
Not Applicable i
No~ Aaaly~ed
Not Calc~lated I
National Cotmcli o~ the Paper NdusW for Air and Stream Improvement
Not Dete.~ted at or above the Mg~ I
Nafioml Imstimte f~r Occupatio~l Safety and Health

Practical Quantitafion L~mlt ~
Resource Conservation and Recovery Act
Selected Ion Monitoring ~
Total Pe~oleum Hydrc~.arbons
Trace level is the concentration of an analyte that is less than &e PQL but greater H

than or equal to.the MDL.
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COLUMBIA ANALYTICAL SERVICES,"INC.

Client: Hart Crewser Inc. Service Request No.:    K9807169
Project: Port of Portland Terminal 4 Date Received; 16-October-98
Sample Matrix: Sediment and Water

CASE NARRATIVE

All analyses were l~fformed consistent with the quality assurance program of Columbia Almtytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier I~ data deliver~bles. When
appropriate to the method, method blank resdts have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), MatrLx Spike (MS), Matrixa)uplieate Matrix Spike (MS/DMS), Lab~omtory Control
Sample (LCS), Initia!/ComJnuing Calibration Verification Smudatds (ICV/CCV), and Initial/Continuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following di~eulties were experienced during analysis of this batch:

General Chemistry: The initial duplicates and spikes for sailfide failed to met control, limits. The sample
duplicates and inatlLx spikes were reanalyzed and met all criteria. Both data sets are provided. Tl~e reantysis of
the QC was completed after hold times had expired.

Metals: Due to matrix interference with the ICP-MS the samples required dilution prior to analysis. The
reportiag !imits are elevated accordingly,

Due to a method defect in the EPA digestion method, that can be multiplied by matrix interference, the sediment
spike recovery for antimony was outside con~ol limits. The laboratory control spike indicated that the analysis
was in cordIol and no corrective action was taken.

Due ~o th~ elevated concentrations of zinc in the sample, the matrix spike recovery was not calculated. The
recovery would have been mareliable and not applicable for method performance.

Semivola~ile Petroleum Hydrocarbons: Due to an appar~t sp~ing error in the laboratory, the Iat>oratory control
spil~ and matrix spike in the sediment wer~ outside coatrol limits. All other QC was within control, and no
corrective action was taken.

Pesticides: The analysis of the sediment samples for postioides was requested after hold times had expired.

Due to matrix interference the samples required dilution prior to analysis. The reporting limits a~e el~va~ed
accordingly.

KMB00007316



Due to required dilutions, and raattix interference the decachlor~biphenyl, surrogate was below dctect~or~ limi~ i~
sample HC-S-36, and not apphcable for method performance evaluation.

Volatile Organics: The retrorting and detection limits for the ~timents are elevated due to low percent solids.

There were sa~apIes with the toluene surrogate above control li~ts. No target analytes were detected and, and no
corrective action was taken.

The matrix spike pairs were completed aider hold times had expked. All target attalytes were within control limits,
and the delay would have no impact on the sample results.

Semivolafile Organics: For the SIM-TCL analysis, some acid suxrogate recoveries in the method blank associated
with the sediment samples were oatside control limits low. The impact on sample data is as follows: !) V~naere the
field sample results had acceptable surrogate recoveries and no positive results for associated acid target
compounds, the results are reported. I.a this case, the sample data is not affected. ~The majority of,field samples
had no positive results reported. 2) Where associated field samples had acid ~rrogate recoveries outside the
control limits, the samples were reextracted after the sample holding time had expired, These ~esults are evaluated
to determine whether the surrogate failure negalively impacted the original sample results. Both sets of data are
reported. 3) Where field sample results had acceptable surrogate recoveries and positive results for as~eeiated acid
target compottnds, the results are flagged as estimated values Since the low acid sttrrogate recoveries in the bIank
may indicate a low-bias in the sample preparation process. La most cases, these resalts wo~d be flagged as
estknates regardless, since the values are less than the lvlRL tt is very uncommon for acid compounds (such as
phenols and chlorinated phenols) to be introduced into the analysis during preparation and analysis. Intr~lucfion
of contaminants into the proce~ is typically limited to phthatates a~d non-target compomads.

The recovery of penUachlor~phenot was outside control limits i~ the laboratory control spike. At1 target analytes
were within centre1 limits in the matrix spike pair, and no corrective action was taken.

Due to high background level~ of pyrene and acenaphthene the spike recoveries were not calcalated. The re~ts
wo~ld have been unreliable and not applicable for method performance evaluation.

The ~ec~ery of the terphe~yl smxogate in sample HC-Sqg, macl the spikes prepared on that sample, is outside
control limits due to real_fix interference.

Approved

1
1
1
1
I
1

!
!
!

!
!
!

KMB00007317



Aent:
Project:
Sample ~Vlatrix:

COLUMBIA ANALYTICAL’SERVICES, INC.

~yfic~1 R~port

~ C~owseL Ymc.

Port of Portland Terminal 4/5524-06
Sediment

Prep NIethod: NONE
Analysis Method: 160.3M
Test Notes:

Total Solids

D ate
Lab Code Analyzed

K9807169-001 10121198
K9807169-002 10/21t98
K9807169-003 I0/21/98
K9807159-004 10121198
t<,9807!69-005 10121/98
K9807t 69-006 10/2 I198
K9807169-007 10/2t/98
K9807169-008 10/21198
K9807169-009 10/21t98
K9807169-010 10/21198
K9807169-011 10/21/98
K9807169-012 10/2!198
K9807169-013 10/21/98
K9807169-014 I0t21/98
K9807169o015 I0121/98
K9807169-016 10t21/98
K9807169-0t7 10/21/98

Service Request:
Date Co!lected:
Date Received:

Units:
Basis:

Result

68.9
57.3
42.6
433
44.3
44.1.
39,2
43,2
48.4
34.8
72,0
47.0
78,0
42.2
4I .3
48.0
52.8

K9807169
10!15/98
101t6198

Percent
WET

Result
Notes

Date:

KMB00007318



.~ent:
I~oj~ct:
Sample Matrbr:

Prep Method:
Analysts Method:
T~st Notes:

COLUMBIA ANALYTICAL SERVICES, IHC.

Hart Crowser, Inc,
Port of Portland Terminal 415624-06
Sediment

NONE
160.4M

Solids, Total Volatile

Lab Code

K9807169-001
K980716%002
K9807169-003
K9807169-004
K9807169-005
K9807169-006
K9807169-007
K9807169-008
K9507169-009
KgS07169-010

K9807169-011
K9807169-013
Y-_9807169-014
K9807169-017

Service Request: K9807169
Date Collected: 10/!5198
Date Received: I0/16/98

U~its: PERCENT
Basis: DRY

Date Result
Analyzed Result Notes

10/21t98
10/21198
t0121/98
10/21/98
10]21/98
10/2t/98
10/21t98
i0/21198
10/21t98
10/21198
10/21/98
10/21t98
10/2II98
10/21t98

2.30
5,24
6.37
6.09
6.70
5.97
6.35
6.28
5.95
,6.37
1.38
3.44
7.34
4.19

I
i
i
I
I
I
I
I
i
i
I
!

KMB00007319



~r=-

O jeSt:
Sample 5~atrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica! Report

Hart Crowser, I~.
Port of Pordand Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10115/98
Date Received: 10116198

0
llampie Name:

ab Code"
:’est Notes:

HC-S-36
K9807169-00t

Inorganic Parameters

Basis: Dry

0~ur_m
nalyte

trn~a as Nitrogen
Sulfide, Total

Oarbon, T~tal Orgar~c

Analysis Dilution Date Date
Uuits t~[etlaod MRL lV~DL Factor Extracted Analyzed

mg/Kg (ppm) 350.1M 0.2 0.2 t HA 10/23!98
mg/Kg (ppm) PSEP 0.7 0.7 1 HA 10122198
PERCENT ASTM D4129-82M 0.05 0.006 I NA 10t28/9g

Result
Resutt Notes

12.2
13.4
0.69

O
U
U

KMB00007320



Ck .:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, inc.
Port ofPortlmxd Tenr6r.a| 4/5624-06
Sediment

Inorganic Parameters

Service Request: K9807169
Date Collected: t0/!5t98
Date Received: t0t16/98

He-s-34 Basis: Dry
KDg07169-002

I
I

I
I
i

Anaiyte

A~maoaia as Nitrogen
Su!fide, Total
Cad~n, Total Organic

Analysis Dilution Date    ~ Date
Units Method MRL MDL Factor Extracted Analyzed

Remit
Result Notes

mg/Kg (ppm) 350.1M 0.2 0.2 I NA I0t23/98 142

m~g (ppm) PSEP 0.7 0.7 1 NA I0t22/98 704
PERCENT ASTM D4129-82M 0,05 0,006 1 NA t0/28/98 2,12

I
i
l
I
i
I
I
I

00008

I
I
i
i
I

KMB00007321



Sample ~Iatrix:

COLUMBIA ANALYq~ICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
10/t5t98
10116198

Iao~ganic Parameters

~ample Name:
Uab Cede’.
i’est Notes:

HC-S-40
K9807169-003

Basis: Dry

Sulfide, To~a~

Ua~be~ Totat Organic

~pproved By:

Analysis Dilution Date Date

Units Method MIlL MIlL Factor Extracted Analyzed Result

mg/Kg (ppm) 350.1M 0.2 0.2 1 NA 10123/98 85.0

mg/Kg (ppm) PSEP 0.7 0.7 1 NA 10/22198 1.6

PERCENTASTM IN129-g2M 0,05 0.Q06 l NA 10/28/98 t.74

Result
Notes

000 9

KMB00007322



l~reject:
Sample Matrix:

Sample Name:
Lab Code:
T~st Notes:

Analyte

Ammonia as Nitrogea
Sut~de, To~al
Carbon, Tetal Orgardo

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cr~wseL lnc,
Port of Po~aad Terminal 4/5624-06
Sediment

Service Request: K9807169
Dale Collected: 10115198
Date Received: 10/16/98

Inorganic Parameters

HC~S~39
K9807169-004

Basis: Dry

Analysis Dilution Date Date

Units Method MRL MDL Factor Extracted Analyzed

mg/Kg (ppm) 350.1M 0.2 0.2 I NA t0123198

m~g @Vm) PSEP 0.7 0.7 1 NA t0/22/98

PERCENT ASTM IM129-82~k4~ 0.05 0.006 1 NA 10128198

Result
Result Notes

96.8
6.2
1.87

i
i
i
i
i
i
I
I
I
I
i
I
I
I
I

ooo: i

KMB00007323



g

Project:
Sample Matrix:

O

Sample Name:gLab Code:
rest Notes:

Analyte

A~zmor,.;.a as Nitrogen
Sulfide, Total
Ca~bo~ Total O~ganic

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port of Portland Terminal 415624-06
Sediment

Service Request;
Date Collected:
Date Received:

K9807169

I0116198

Inorganic Parameters

HC-S-38
K9807!69-005

Basis:

Analysis Dilution
Units Method MRL MDL Factor

Date Date
Extracted Analyzed Result

mg/Kg (ppm) 350,1M 0,2 0.2 l HA
mg/Kg (ppm) PSEP 0.7 0.7 1 NA
PERCENT ASTMD4129-82M 0.05 0.006 i NA

10f2319g    80.6

1022198 7.3
10f28!98

Result
Notes

g
O
g

I!
il

Date:

00011

KMB00007324



Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

An~yte

Ammorda as Nitrogen
" Sulfide, Total

Carbon, TotaI Organic

Approved By:
i $22~2~597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repo~

~Lrt Croww.r, Inc~
Port of Portland Terminal 415624~06
SedLmen~

Service. Request: K%07169
Date Collected: 10115198
Date Received: I0116198

Inorgan~.c Parameters

Basis: Dry

Aniflysis
Units Method

Dilution Date     Date
MRL MDL Factor Extracted Analyzed Result

mgiKg (ppm) 350.IM 0.2 0.2

mg/Kg (ppm) PSEP 0~7

PERCENT ASTMD4129-82M 0.05 0.006

1
1
1

NA 10t23/98 99.9
NA 10/22t98 2.1
NA 10128/98 2. I 1

i
i
i
i
i
i

Result i
Notes

I
t
I
/
i
I
I
i
I
I

00012

KMB00007325



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repor~

Hart Crowser, Inc.
Port of Port2~nd Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10115/98
Date Received: 10116198

Inorganic Parameters

iample Name:
.ab Code:
£est Notes:

HC-843
K9807I 694307

Basis: Dry

~nalyte

, ¯ u’nmonia as Nitrogea
;ulfide, Total
:arbon, Total Organic

Analysis
Units Method

Dilution Date Date
lVIRL MDL Fhctor Extracted Analyzed Result

m"d%g (ppm) 350.IM 0.2 0.2

mg/Kg (ppm) PSEP 0.7 0.7

PERCENT ASTMD4129-82M0.05 0,0(~6

I
1
1

NA 10t23t98 85.8

NA 10/22t98 2.4
NA t0/28t98 2,26

Result
Notes

~ Approved By:

KMB00007326



Project=
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Ammonia as Nitrogen
Sulfide, Total
Ca~bon~ Total Organic

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repor~

Hart Crowscr, k~c.
Por~ of Portland Terrainfl 415624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
i0ft5/98
Io/!6!98

I.norgauic Parameters

HC-S-42
K98071694X~g

Basis: Dry

Analysis Dilution Date Date

Units Method ,MRL MDL Factor Extracted Analyzed

m~g (ppm) 350.1M 0.2 0.2 t lqA 10f23198

m~dKg (ppm) PSEP 0.7 0.7 i NA 10/22/98

PERCENT ASTMD4129-82M 0,05 0.006 1 NA I0f28f98

Resatt

84.8
3.3
1,93

Result
Notes

I
I

I
I
I
i
I
I
I
i
I
I
I

Approved By:

KMB00007327



ojc~:
SampleM~trix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical R~port

Hart Crowser,
Port ofPortlartd Tcrmi~ 415624-06
Sediment

Inorganic Parameters

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

~bPle Name:
Code:

°lest Notes:

Basis: Dry

Analysis

Units Method

Dilution Date Date
MRL MDL Factor Extracted Analyzed Result

mg/Kg (ppm) 350~ 1NI 0,2 0,2

mg/Kg (ppm) PSEP 0.7 0.7

PERCENT AS2-MD4129-82M 0.05 0.006

1
I
1

NA 10123195 90.2
NA 10/22/98 8.8

NA 10128198 1.91

Result
Notes

Date: __  ,l!.lg,S

KMB00007328



Project:
Sample Matrix:

Sarnpl~ Name:
Lab Cod~:
T~st No~es:

Ammonia as Nitrogen

Suede, Tomt
C~rbon, Total OrgarLic

COLUMBIA ANALYTICAL SERVICES, L~C.

Analydcal Report

Hart Crows~r,
Port of Portland Terminal 415624-06
Sedim~t

Service Request: K9807169
Date Collected: !0/I 5/98
Date Received: 10/16/98

Inorganic Parameters

HC -REF-B
K9807169-010

Basis: Dry

Analysis
Unit~ Method MRL MDL

m~d~gg (ppm) 350,1M 0.2 0.2

m~d~Kg (ppm) PSEP 0.7 0.7
PERC~hq" ASTMD4129-82M 0,05 0.006

Dilution
Factor

1

1
t

Date Date
E~racted Analyzed Result

NA I0/23198 82,9
NA 10/22/98 18
NA 10/28/98 "2.30

Result
Notes

i
I
I
I
I
I
I
!
I
I

07ifi~W’~’TJ.J2 ~ I0 11/18293
Pag~ NO.:

.00016

I
I
I
I
I
I
I
I
I

KMB00007329



roject:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, hNC.

Analytical Report

Hart Crowser, ~¢.
Port of Portland Termk~a! 415624.06
Sediment

Se~dce Request: K9807169
Date Collected: 10115/98
Date Received: !0/16/98

[~ample Name:
ab Code:

~ Te~t Notes:

HC-REF-C
K9807169-01 !

Norganic Parameters

Basis: Dry

~am
al~e

erda as Nit~ogeat

du~de, Total~azbon, Total @g~ie

Analysis
Units Method

Dilution Date Date
MRL MDL Factor Extracted Analyzed Result

mg/Kg (ppm) 350AM 0.2 0.2

mg/Kg (ppm) PSEP 0.7 0.7

PERCENT ASTM D4129-82M0.05 0.006

I
1
1

HA 10/23198 6.0
NA 10122198 ND

NA 10/28/98 0.38

Result
Notes

KMB00007330



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

~ Crovr~r, In¢~
Port ofPortIand Terraina1415624-06
Sedimertt

Service Request:
Date Collected:
Date Received:

K9807169
t0115198
i0/16t98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-lg
K9807t69-0t3

Basis: Dry

Analyte

Ammonia as Nitrogen

Sutfide, Total
Carbon. To~l Organic

A~alysis
Units Method ~ MDL

m~g (ppm) 350.1M 0.2 0.2

mg/Kg (ppm) PSEP 0,7 0,7

PERCENT ASTMD4t29-82M 0.05 0.006

Dilution Date Date
Factor Extracted A~alyzed Re~alt

1
1
t

NA 10123198 44,8
NA 10t22198 92
NA 10/28198 1,24

Result
Notes

~pproved By: Date:

i
i
i
i
I
/
I
I
I
I
i
i
i
i
i
i
i

KMB00007331



’o jeer:
Sample Matrix:

i~xapl~ Name:
[~tb Code:
"Test Notes:

COLUMBIA ANALYTICAL SERVICES, I~NC.

AnalyficaI Report

Hart Crowser, L~c.
Port of Portland Terrc~at 4/5624-06
Sediment

Inorganic Parameters

HC-S-20
K9807169-0!4

Service Request: K9807169
Date Collected: 101!5/98
Date Received: 10116t98

Basis: Dr~

Anab~e

Lortia as Nitrogen

.Sulfide, Total
~b~n, To~a~ Organic

Analysis
Units Method MRL N~DL

mg/Kg (ppm) 350.1M 0,2 0.2

mg/Kg (ppm) PSEP 0.7 0.7

PERCENT ASTM D4129-B2M 0.05 0.006

Dilution Date Date
Factor Extracted Analyzed

1
1
I

NA 10/23/98
NA 10t22198
NA 10128198

Result
Result    Notes

86.8
11.t
2.54

KMB00007332



CII.~:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

AnaIyte

Ammonia as Nitrogen
Sulfide, Total
Carbon. To~! Organic

Approved By:

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Crowser, rue,
Port of Port].aad Terra,at 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
10/15198
!0!16/’98

Inorganic Parameters

HC-S-30
K9807169-017

Basis: Dry

Analysis Dilution Date Date

Units Methdd MRL IV£DL Factor Extracted Analyzed Result

mg~,~g (ppm) 350.1M 0.2 0.2 1 HA 10/23!98 67,0

mg/Kg (ppm) PSEP 0.7 0.7 1 NA 10122198 i2.6

PERCENT ASTMD4t29-82M 0.05 0.006 "~ NA 10/28198 1.28

Result
Notes

I
i
i
i
I
I
I
I
I
I
i
I
I
I
I

i

KMB00007333



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

HmTt. Crows~r, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Inorganic Parameters

Service Request: K9807169
Date Collected: NA
Date Received: NA

~nple Name:
Code:

~est Notes:

Method Blank
K9g0716%MB 1

Basis: DW

~naI.vte

. znmonia as Nitrogen

i~utfide, TotalU~rbon, Tot~ Organic

Units

mg/Kg (ppm)
mg/Kg (ppm)
PERCENT

Analysis Dilution
Method MRL MDL Factor

350. I M 0.2 0.2
PSEP 0.7 0.7

ASTM D4!29-82M 0.05 0.006

1
1
1

Date Date Result
Ex~tracted Analyzed Result Notes

NA 10t23/98 ND

NA 10t22/98 ND
NA !0128/98 ND

II

xpprowd By:

KMB00007334



Project:
SampIe Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

SuL~dv, Tot~t

Ap~roved

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Temfiaal 4/5624-06

Service Request: K9807169
Date Collected: NA
Date Received: NA

Method Blank
K9807169-MB2

Inorgamc Parameters

Basis: Dry

Analysis Dilution
Units Method lVIRL MDL Factor

mgfKg (ppm) PSEP 0.7 0.7 1

Date Data
Extracted Analyzed

NA 10/23/98

Result

ND

Result
Notes

Date:

!
!
I

!
i
!
I
!
I
!
!
!
l
I
I
i

KMB00007335



roject:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

Hart Crowser,
Port of Poctlmad Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

~ample Name:
ab Code:
~t No~es:

Analyte

~ulfide, Total

MeL~od Blank

K9807169-MB3

Inorganic Parameters

Analysis Dilution
Units lVletho d MILL ~DL Factor

mgiKg (ppm) PSEP 07 0.7

Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

NA 11/14/98 ND

Date:

KMB00007336



Client:
Project:
Sample Matrix:

Sa~nple Name:
Lab Code:
Test Notes:

Amimoay

Cadmi~ma
C~roraimn
Copper
Lead

N~ekel
Silver

Approved By:
lS~mff03169~

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical P~eport

Hart Crowser, iac.
Port of Portland Terminal 415624-06
Sediment

HC-~-36 ¯
K9807169-001

Total Me~s

Service Request: K9807169
Date Collected: 10115198
Date Received: 10t16/98

Units: ~g (ppm)
Basis: Dry

i
!
I
I

Prep Analysis
Method Method IVIRL

EPA 305013 200.8 0.2
EPA 305013 200.8 2
EPA 3050B 200.8, 0A
EPA 3050B 200.8 0.3
EPA 3050B 200.8 0.5
EPA 3050B 200.8 0.1

7471A 747tA 0.02
EPA 3050B 200.8 1
EPA 305013 200.8 0.1
EPA 305013 200.8 2

Dilution Date     Date
Factor Extracted Analyzed Re_sult

20 10/28/98 11/4/98 ND
20 10/28/98 11/4198 3
20 10/28/98 11/4198 0.2
20 10128198 1 I/4/98 15.2
20 10/28/98 1114198 20.9
29 10/28/98 I114198 15.2
1 10129198 10/30f98 0.05
20 10128/98 1114198 17
20 10/28/98 11!4t98 0. l
20 10128198 1 I/4t98 82

Result
Notes

Date:
I

KMB00007337



Client:
Project:
Sample iVIatrix:

Sample Name:
Lab C~de:
Test Notes:

Analyte

Antimony
Arzenic
C~mium
Chromium
Copper
Lead
Mercury

8i[ver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repor~

Hart Cmwser, Inc.
Port of Pcrtlwad Temainat 415624-06
Sediment

Service Request: K9807169
Date Collected; 10115198
Date Received: 10116198

HC-S-34
K9807169-002

Total Metals

Units: m~g (ppm)
Basis: Dry

Prep Analysis Dilutlon
Method Method MRL Factor

EPA 3050B 200,8 0,2
EPA 3050B 200.8 2
EPA 3050B 200.8 0.1
EPA 3050B 200,8 0.3
EPA 3050B 200.8 0.5
EPA 3050B 200.8 0.1

7471A 7471A 0.02
EPA 3050B 200.8 1
EPA 3050B 200.8 0. I
EPA 3050B 200,8 2

Date     D ate
Extracted Analyzed

Result
Result Notes

20 10128198 1 l/4/98 0~2
20 10/28198 11/4/98 5
20 10128198 11/4/98 I. 1
20 10/28198 11N/98 23.4
20 10t28/98 I I/4/98 37.1
20 ~ 10128198 11/4/98 153
t 10129198 10130198 0.2

20- 10128198 1114198 24
20 10/28198 11/4198 OA
20 10128198 t 114198 376

KMB00007338



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Ar~eni~
Cadmium
Cl~omium
Copper
Lead

Nickel
Silver
Z~

Approved By: ......

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland T~q~nina1415624-06
Sediment

Total Met~ts

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16/98

I
/
i

HC-S-39
K9807169-004

Units: mg/Kg (ppm) i

Basis: Dry

Prep Analysis
Method Method MRL

EPA 3050B 200.8 0.2
EPA 3050B 200.8 2
EPA 3050B 200.8 0,1
EPA 3050B 200.8 0.3
EPA 3050B 200,8 0.5
EPA 3050B 200.8 0.1

747tA 7471A 0.02
EPA 3050B 200.8
EPA 3050B 200.8 0,1
EPA 3050B 200.8 2

Dilution Date     Date
Factor Extracted AnMyzed Result

20 I 0/28198 ! 1/4t98 ND
20 10/28!98 l l/4/98 4
20 10/28198 11N/98 0.2
20 10128198 . l 1/4/98 26.4
20 10128198 1 t/4/98 38
20 10128198 l 1/4198 30, !

] 10129198 10t30198 0,08
20 10/28198 t i/4/98 22
20 10/28198 t 1/4/98 0.2
20 10128198 11/4/98 I04

Result

iNotes

i

I

I

Date:

., I

Page

00026

KMB00007339



CHem:

Sample g’Iatrix:

Sample Name:
Lab Code:
Test Notes:

Analf!e

Antimow

Cadsrdum

Lead

Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Int.
Port of Portland Terminal 415624-06
Sediment

~7otal Metals

HC-S~38
K98071694305

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Units: m~WKg (ppat)
Basis: Dry

Prep Analysis
Method iViethod MRL

EPA 3050B 200.8 0.2
EPA 3050B 200.8 2
EPA 3050B 200.8 0, t
EPA 3050B 200.8 0.3
EPA 3050B 200.8 0.5
EPA 3050B 200.8 0.1

7471A 7471A 0.02
EPA 3050B 200.8 1
EPA 3050B 200.8 0.!
EPA 3050B 200.8 2

Dilution Date     Date
Factor Extracted Analyzed Result

20 10128198 1114/98
20 t0/28/98" 11/4/98 4
2l) 10/28198 11 N/98 0.3
20 ] 0/28/98 11/4198 28.3
20 10/28198 1114198 37.7
20 10128198 11/4/98 49.9
I 10129198 10130198 0.06

20 10/28198 11/4198 24
20 10128198 1 l/4t98 0.2
20 10128198 11/4198 126

Result
Notes

Approved By:
184-~7o3 t 695

O71691CP.F-&I - ~-am!~ l* (~ 1115198

Date:

KMB00007340



Client:
Project:

; Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Antimony
Arsenic
Cadmium
Chromium
Coppe~
Lead
Mercury
Nickel
Slaver

COLIJMBIA ANALYTICAL SERVICES, INC.
~tatytical Report

Hart CrowseL Inc.
Port of Portland Terminal 415624.06
SedL~ent

HC-S~42
K9807169-008

Totai MetaI~

Prep
Method

EPA 3050B
EPA 3050B
]~PA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

747lA
EPA 3050B
EPA 3050B
EPA 3050B

Analysis Dilution Date
Method ~ l~actor Extraeted

200.8 0.2 20 10128198
200.8 2 20 10128198
200.8 0.1 20 t0/28!98
200.8 0.3 20 10t28/98
200.8 0.5 20 10/28/98
200.8 0,I 20 10/28f98
7471A 0.02 I 10/29198
200.8 1 20 10/28198
200.8 0.1 20’ 10/28t98
200.8 2 20 10/28/98

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10116198

U~ts: mg/Kg (ppm)
Basis:

Date Result
Amflyzed Result Notes

, ! 1/4/98 ND
11/4/98 ,4
I 1/4/98 0.3
11/4/95 27.3
11/4198 40.7
11/4/98 36
10t30f98 0.07
11/4/98 22
11/4/98 0.2
1114198 t24

I
I

i
I
I
I
I
I
I
I
I
I
I
i
I

KMB00007341



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Te~t Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
C~pper
Lead
Me~eusy
Nicke[
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Analy’dcal Report

H~ Crowser, I~c.
Port o£Por~mad Terminal 4/5624-06
Sediment

HC-S-41
Kgg07169-009

Total Metals

Prep Analysis Dilution Date
Method Method bi2LL Factor Extracted

EPA 3050B 200.8 0.2 20 10t28/98
EPA 3050B 200.8 2 20 10t28/98
EPA 3050B 200,8 0,1 20 10/28198
EPA 3050B 200.8 0.3 20 10t2819g
EPA 3050B 200.8 0.5 20 1012g198
EPA 3050B 200.8 0.1 20 10/28198

7471A 7471A 0,02 t 10/29/98
EPA 3050B 200.8 1 20 1012gt98
EPA 305013 200.8 0.1 20 10128t98
EPA 3050B 200.8 2 20 10128198

Service Request: K9807169
Date Collected: t0115/98
Date Received: t0116/98

Units: mg!Kg (ppm)
B~s: Dry

Date Result
Analyzed Re~xdt Notes

11/4/9g ND
11/4t98 4
1114198 0.3
! 114198 25.5
1 l/4t98 3702
1114198 30.3
10130198 0. l t
1114198 23
l IN198 0.2
[ 1/4/98 133

Approved By: Date: ..........

KMB00007342



Client:
Project:
Sample Matrix:

SampIe Name:
Lab Code:
Test Notes:

Analyte
~mdmony
Ars~ai¢
Cadmium
Ckomium
Copper
Lead
Merc~t-y
Nickel
Sih, er
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

~Aaalyffcal Report

Po~t of Porthnd Terminal 415624-06
Sediment

Total Metals

Service Request: K9807169
Date Collected: 101t5/98
Date Received: ’10t16198

HC.P~k~’-B
K9807169-0t0

Units: mg!Kg (ppm) I~
Basis: ~

Prep Analys~s Dilution
Method Method lV]]~ Fac(or

Date     Date
Extracted Amdyzed

EPA 3050B 200.,8 0.2 20 10t28/98 1114198
EPA 3050B 200.8 2 20 I0t28!98 1114198
EPA 3050B 200.8 0.I 20 10/28t98 11/4~98
EPA 30~0B 200.8 0.3 20 t0/28/98 1 tt4/98
EPA 3050B 200.8 0.5 20 10/28/98 11/4/98
EPA 3050B 200.8 0A 20 10128t9g 11t4/98

7471A 7471A 0.02 ! 10129198 10130198
EPA 3050B 200.8 1 20 I0128/98 t 114t98
EPA 3050B ~ 200.8 0.1 20 ~ 10/28/98 11/4/98
E2A 3050B 200.8 2 20 t 0/28198 11 I4/98

Result

I
Result Notes

25.4
36.8
23.5

i
0.12
21
0~2
142

!
i

Approved By:

I
i
i
I
i
I
i

KMB00007343



Client:
Project:
Sample Matrix:

Sample Name:
Lab Cede:
Test Notes:

Anal?de
Antimony
Arsenic
Cadrrdt~a
CNomiura
Copper
Lead
Mercury
NickeI
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624-06
Sediment

HC-REFoC
K9807169-0

Tolal Metals

Prep AnMysis Dilution Date
Method Method MI~ Factor E~racted

EPA 3050B 200.8 0.2 20 t0t28198
EPA 3050B 200.8 2 20 10128198
EPA 3050B 200.8 0.1 20 10128!98
EPA 305013 200.8 0.3 20 10128!98
EPA 3050B 200.8 0.5 20 10128/98
EPA 3050B 200.8 0.1 20 10128!98

7471A 7471A 0.02 I 10129/98
EPA 3050B 200.8 1 20 10/28/98
EPA 3050B 200.8 0.1 20 10128/98
EPA 3050B 200.8 2 20 10/28/98

Ser~4ce Request: K9807169
Date Collected: 10/15/98
Date Received: t0/16/98

Units: mz~Kg (ppm)
Basis: Dry

Date
Analyzed

1114198 ~D
11 I4198 3
11f4198 0.3
1114/98 I0.I
11/4198 10.7
l 1/4198 7.3
10130198 0.06
1114198 ! 0
11t4198 ND
1114198 84

Result
Res~alt Notes

Approved By:

KMB00007344



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

.am "tmaoay

Cadmium,
Chromium

Lea4
Mercury
Nickel
Silver
Zinc

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

port ofPortlan4 Te~atinM 415624-06
Sediment

HC-S-19
K9807t59-013

Total Metals

Prep, Analysis Dilution Date
Method Method MIlL Factor E~racted

EPA 3050B 200.8 0.2 20 10128198
EPA 3050B 200.8 2 20 10128198
EPA 3050B 200.8 0.1 20 I0128/98
EPA 3050B 200.8 0.3 20 10t28t98
EPA 3050B 200,8 0.5 20 t0/28/98
EPA 3050B 200.8 0.1 20 10128198

7471A 7471A 0,02 1 10/29/98
EPA 3050B 200.8 I 20 10128198
EPA 3050B 200.8 0A 20 10!28/98
EPA 3050B 2(?0.8 2 100 10128198

Date:

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

U~ts: mg/Kg (ppm)
Basis: Dry

D at e Re s~ltt
Analyzed Result Notes

l 1/4198 4.4
! 1N198 I 1
1114198 5.6
1I/4/98 18.3
1INI98 62.9
11/4198 1 t 60

10!30/98 0.07
11/4198 16
! 1/4198 1.9
11/4198 1020

I
i
i
i
I
I
I
I
i
I
i
I

I

KMB00007345



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Antimorty

Cadmium

Copper
Lead
Mercury
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL S£RV[CES, INC.

Analytical Report

Hart Cro~vser,
Port of Portland Tecminal 4/5624-06
Sediment

HC-S-30
K9807! 69-0 } 7

Total Metals

Prep Analysis Dilution Date
Method Method MILL, Factor Extracted

EPA 3050B 200.8 0.2 20 10128198
EPA 305013 200.8 2 20 I0/28198
EPA 3050B 200.8 0.1 20 10/28/98
EPA 3050B 200.8 0.3 20 10128198
EPA 3050B 200.8 0.5 20 10/28198
EPA 305013 200.8 0A 20 10128198

7471A 7471A 0.02 I 10/29/98
EPA 3050B 200.8 1 20 10/28198
EPA 3050B 200.8 0,1 20 10t28/98
EPA 3050B 200.8 2 20 10128198

Service Request: K9807169
Date Collected: t0/I5198
Date Received: 10t16/98

Units: mg!Kg (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

11/4198 ND
1t/4t98 4
t 114198 0.6
t 114198 21.1
t 1/4/98 62
1114198 80.7
10/30198 0.06
11/4/98 22
1 t/4/98 03
11/4198 167

Date: ,.

00033

KMB00007346



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

An~yte
Antony
Arsenic
Cadmium
C1~omium
Copper
Lead

Nickel
Sitver

" COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc,
PoX of Portland Terminal 4/5624-06
Sediment

Total MetNs

Me~
Kgg07169-M]3

Service Request: K9807169
Date Collected: NA
Date Received: NA

Units." mg/Kg (ppm)
Basis: Dry

I
i
I
l

Prep Analysis DiLution
Method Method MIlL , Factor

EPA 3050B 200.8 0.4
EPA 3050B 2~.8 0.5
EPA 3050B 200.8 0.~
EPA 3050B 200,8 0.06
EPA 3050B 200.8 0.1
EPA 3050B 200.8 0.02

7471A 7471A 0.02
EPA 3050B 200.8 0.2
EPA 3050B 200.8 0.02
EPA 3050B 200.8 0.5

5
5
5
5
5
5
I
5

5

Date     Date               Result
E~racted Analy~ed Result     Notes

10128198 1114198
10128198 11/4198 ND
I0128198 1114t98
10128198 1 I/4!98
10128198 1 I/4t98
10128198 ll/4198
10129198 10130198 ND
10128198 11/4t98
10/28198 1114198
10128198 l 114198 ND

Date:
!

o0 ff3°4- I

KMB00007347



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antiraoay
Ar~r~c
Cadmium
Chromitum
Copper
Lead

Nicker
Silver
Thallium

COLIJlVlBIA ANALYTICAL SERVICES,

Analytical Report

Hart Cro~v~er, tae,
PoP of Portland Temahaa1415624-06
Water

HC-WS-C1-M
K9807169-018

Total Metals

Prep Analysis Dilation Date
Method Method M2~L Factor E~racCcd

CLFAA 200.8 0.02 1 t0/28/9’8
CLFAA 200,8 0,5 l 10/28/98
CLFAA 200,8 0.02 I 10128198
CLFAA 200.8 0.2 1 10/28/98
CLFAA 200.8 13.1 t 10t28/98
CLFAA 200.8 0.02 l 10/28/98
7471A 7471A 0.5 ! 10129/98
CLFAA 200,8 0.2 l 10128198
CLFAA 200.8 0,02 l I0t28198
CLFAA 200.8 0.02 I 10128/98
CLFAA 200.8 0.5 I 10128198

Se~wice Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

1114198 0,05
L I14198 0.6
1114198
1114198 0.5
1114198 2.0
1114198 2.85
10130198 bid
1114198 0.7
1114198
1t14!98 0.03
1114!98 5,2

K9807169
l 0/I 5t98
!0116t98

Result
Notes

Approved By:

KMB00007348



Client:
--, Project:

" Sample Matrix:

Sample Name:
Lab C6de:
Test Notes:

Analyte

Aa-xtimony
Arsenic
Cadmium

Copper
Lead
Mercury
Nickel
Silver
Tlmllium

" COLUMBIA ANALYTICAL SERVICES, INC.

Analytical, Report

Hart Crow~er, Iue,
Port of Portland Terminal 415624-06
Water ,

Total Metals

Service Request: K9807169
Date Collected: I0115/98
Date Received: 10116198

i
i

HC-WS-OI-B
K9807169~)19 Basis: NA i

Prep AnMysis Dilution
Method ~iethod bIRL Factor

CLFA~& 200.8 0.02
CLFAA 200,8 0.5
CLFAA 200,3 0.02
CLFAA 200,8 0,2
CLFAA 200.8 0.1
CLFAA 200.8 0.02
7471A 7471A 0.5
CLFAA 200,8 0.2
CLFAA 200,8 0.02
CLFAA 200.8 0.02
CLFAA 200.8 0.5

1
t
t
1
1
1
t
t
1
1
1

Date     Date
Extracted AnMyzed Result

10/28/98 1114198 0.09
10128/98 1 I/4f98 0.6
10128198 1114/98 0.02
10128198 1114198 0.4
10128198 1114198 1.7
10128198 11/4!98 2£8
10129198 10130198 ND
10128198 1114198 0.7
10/28198. 1 l/4/98 ND
10128198 11/4/98 0.02
I0/28198 11f4/98 5.0

Result
iNotes

I
i
I
I
I
I

Date:

I
!
i
I

KMB00007349



Client:
Project:
S,-unple Man-ix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony

Chromium
Copper
Lead
Me~cut3~
Nickel
Silver
Ttm!!iurrt
Zinc

.COLUMBIA ANALYTICAL SERVI,CES; INC.

Analytical Report

Hart Crowzer, Inc.
Port or’Portland Terminal 415624-06
Water

Total Metals

Prep
Method

CLFAA
CLF,~
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis
Method

200,8
200.8
200.8
200.8
200,8
200.8
7471A
200.8
200.8
200.8
200.8

NllL

0.02
0.5
0.02
0.2
0.1
0.02

0.2
0.02
0.02
0.5

Dilution
Factor

1
,1
t
1
t
1
1’
t ~
t
1
1

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date     Date
Extracted Analyzed Result

10128198 t114198 0.05
10128/98 1114198 0.6
10128198 1114198 0.02
10128198 1 l/tll9g ND
10128198 1 l/4!98 2.7
10128/98 11/4f98 0.6!
10129198 10t30/98 ND
10128198 1114198
10128198 11/4/98 0.04
10/28/98 11/4/98 ND
10128198 11N/98 " 3.2

K9807t 69
10115198
10/16t98

NA

Result
Notes

Approved By: Date:

KMB00007350



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arserdc
Cadmium
C~emium
Copper
Lead
Mercury
Nickel
Silver
~alhum
Zino

COLIJlVfBIA ANALYTICAL SERVICES, INC.

Analytical RUn

Hart Crows~,
Port of Portland TerrainaI 4/562d-06
Water

HC-WS~32-B
K9807 t 69-021

Total Metals

Prep Analysis Dilutiou
Method Method IVlRL Factor

CLFAA 200,8 0.02
CLFAA 200.8 0.5
CLFAA 200.8 0.02
CLFAA 200,8 0,2
CLFAA 200.8 0.1
CLFAA 200.8 0.02
747tA 7471A
CLPAA 200.g 0.2
CLFAA 200.8 0.02
CLFAA 200,8 0.02
CLIVAA 200.8 0,5

I

1
1
I
I
I

I

Service Request:
Date Collected:
Date Received:

Units:
Basis: NA

Date     Date
Extracted Amdyzed Result

10/28/98 11/4/98 0.04
10t28/98 1114198 0.6
I0128198 11/4198 ND
I 0t28198 1114/98 042
10t28/98 1 I/4/98 t.4
10/28t98 1114t98" 0.7!
10/29198 10/30/98
10128198 1114198
10/28t98 1114198 ND
10!28198 1 !,14/98 0,02
10/28/98 1114198 3.2

K9807169
10115t98
10116198

Result
Notes

I
I
I
i
I
i
I
I
i
I
i
I
I
I
I
I

Approved By:

00o;~

,I
I
I

KMB00007351



Client:
.-,~ Project:

~ Sample ~vIatrix:

Sample Name:
Lab Cod~:
Test Notes:

An.at~e

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Har[ Cro~er, Inc~
Port of Portland Terminal 415624-06
Water

Total Metals

HC-WS-03-M
K9807169-022

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10116198

Units: u~L (ppb)
Basis: NA

Prep Analysis Dilution
Method Method ~ Factor

CLFAA 200.8 0.02
CLFAA 200.8 0.5
CLFAA 200,8 0.02
CLFAA 200,8 0.2
CLFAA 200.8 0.I
CLFAA 200.8 0.02
7471A 7471A 0.5
CLFAA 200.8 0,2
CLFAA 200.8 0.02
CLFAA 200.8 0.02
CLFAA 200.8 0.5

t
1
1

1
1
I
I
I
t
t

Date     Date
Extracted Analyzed

Result
’Result Notes

10t28!98 11/4/98 0.04
10/28!98 1114198 0.6
10128198 11/4198 ND
10128198 1l/4/98
10128198 1114198 1.6
10t28198 1 l/4/98 0.87
10129198 10/30198 ND
10128/98 11N198 0.6
10128198 ! 1/4198 ND
10128198 11/4t98
10128198 11/4t98 4.4

Approved By:

0003u

KMB00007352



Clienti
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes: -

Antimony
ArseNe
Cadmium
Chromium
Copper
Lead
Mercury

Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowzer, the.
Port of Portland Terminal 415624-06
Water

Service Request: K9807169
D~te Collected: 10/I5/98
Date Received: 10/16/98

HC-WS-~3-B
K9807169-023

Total Metals

Units:
Basis: NA

Prep Analysis Dilution
Method Method MRL Factor

CLFA.A 200,8 0.02
CLFAA 200,8 0.5
CLFAA 200,8 0.02
CLFAA 200.8 0,2
CLFAA 200.8 0.1
CLFAA 200.8 0.02
747lA 7471A 0,5
CLFAA 200.8 0.2
CLFAA 200.8 0.02
CLFAA 200.8 0.02
CLFAA 200,8 0.5

i
t
1
1
t
t
i
1
1

t

Date      Date
E.~racted. Anabxed

Result
Result Notes

10128198 11/4/98 0.05
10/28/98 1 IN198 6.6
10t28/98 11/4198 N’D
10128198 11/4t98 0.3
10t28198 1114198 1.9
10/28198 l I/4/98 0.76
10/29198 10/30198 ND
10128198 11/4t98 0.6
10128198 |114198 ND
t 0128198 I t/4/98 ND
10128198 11/4/98 3.6

Approved By:
S~w.~]042895

Date:

00040 |

KMB00007353



Client:
Project:
Sample Matrix:

SampIe Name:
Lab Code:
Test Notes:

Aaalyte

Cluomium
C~p~er
Lead
Mercury
Nickel
Silver

COLUtVIBI~ ANALYTICAL SER, VI~ES, INC.

Analytical Report

Hart C~:owser, hac.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: I0[15/98
Date Received: t0116!98

HC-RB-100
K9807169-024

Total Metals

Prep Analysis Dilution
Method Method MP, L Factor

CLFAA 200.8 0.02
CLFAA 200.8 0.5
CLFAA 200.8 0.02
CLFAA 200.8 0.2
CLFAA 200.8 0.1
CLFAA 200.8 0.02
7471A 7471A 0,5
CLFAA 200,8 0.2
CLFA.A 200,8 0.02
CLFAA 200.8 0.02
CLFA-A 200.8 0.5

1
i
1
1
I
1
t
1
1
1
1

Date     Date
E~racted Analyzed

Units: ug/L (ppb)
Basis: NA

Result
Remit Notes

!0/28/98 1114198 ND
10/28/98 11/4t98 ND
10128t98 11/4t98 ND
10128198 11/4198 ND
10128/98 1114198 1,5
10128198 11/4/98 0.02
10t29198 10130198 ND
10/28/98 1114198 ND
I0128/98 ’ 1114198 ND
10/28/98 1114198 ND
10/28198 11/4/98 0.5

Approved By: Date:

00041

KMB00007354



Client:
Project~
Sampfe Matrix:

Sample Name:
Lab Code:
Test Notes:

An:dyte
A:atimoay

Cadmiam
Chrotrdum
Copper
Lead
Mercury
Nickel
SiLver

Zhac

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crewser; Int.
Pert o~Porttaml Terminat 415624-05
Water

HC~R~-I01
K9807159-025

Total Melsds

Prep Analysis Dilution Date
Method Method MIlL Factor Extracted

CLFAA 200.8 0,02 I 10128198
CLlrAA 200.8 0.5 1 10128198
CLFAA 200.8 0.02 1 10128198
CLFAA 200.8 0,2 1 10/28198
’CLFAA 200.8 0.1 ! 10/28198
CLFAA 200,8 0.02 i 10!28/98
7471A 7471A 0.5 I 10/29198
CLFAA 200.8 0.2 1 I0f28/98
CLFAA 200,8 0.02 1 10128198
CLFAA 200,8 0.02 1 10128f98
CLFAA 200.8 0.5 1 10128/98

Service Reqtiest: K9807t69
Date Collected: 10115198
Date Received: 10t16198

Urats: u#L (ppb)
Basis: HA

D ate Result
Analyzed Re~l/ Notes

11/4198 ND
1114198
1114198 ND
11/4198 ND
11/4198 1,0
I1/4198
10130198 ND
11/4/98 ND
1114198 ND
l I/4!98 ND
1114198 0.8

Approved By:

97~dt)Ic~p~7~ - SampLe(B) L11S¢9~

KMB00007355



Client:
Project:
Sample Matrix:

Smuple Name:
Lab Code:
Test Notes:

Analyte

Aatimoay

Cadmium
Ckro~um
Copper
Lead
Mercury
Nickel
Silver

Zinc

COLUMBIA ANALYTICAL SERVICES, LNC.

Analytical Report

Hart Crowser, Inc,
Port of Poland Terminal 415624-06
Water

Me~od Blauk
K9807169-Nfl3

Total Metals

P rep
Method

CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFP,_~k
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis Dilution Date
Method MRL Factor Extracted

200.8 0.02 ! 10/28198
200.8 0.5 1 10128198
200.8 0.02 1 10/28/9g
200.8 0.2 t 10/28/98
200.8 0.I t 10/28198
200.8 0.02 1 10t28/98
7471A 0,5 1 10/29/98
200.8 " 0.2 I 10128/98
200.8 0.02 1 10/28/98
200~8 0,02 I 10t28/98
200.8 0.5 t 10128198

Stun, ice Request: I<9807!69
Date Collected: NA
Date Received: NA

Units: ugiL Qopb)
Basis: NA

Date
Analyzed Result

11/4198 ND
1114198 ND
11/4/98 ND
1114198 ND
1114198 ND
11/4198 tffD
10130198 ND
11/4198 ND
11/4198 ND
11/4/98 NTD
11/4/98 ND

Result
Notes

Approved By:

00043

KMB00007356



Client:
~ro~ect:
Samp|e Matrix:

Sampl~ Name:

Lab Code:
Test Notes:

COLUMBIA .~NALYTICAL SERVICES, INC.

Hart Crowser. I~, Service Request: K9807169
Port of Fortl~md Terminal 4/5624-06 Date Collected: 10/I5/98
Sedim~t Date Received: 10116198

Semivolatilo Petrolemu Products
Nomhwest TPH-Dx

Hc-s-36 Units: mg/Kg (plxn)
K98O716943OI Basis: Dzy

/
I
I
i
i
I

Analyte

Diesel
Lube Oil
Pencil Pitch
Prlstane

Result ~ IPrep Analysis ¯ Dilution Date Date
Method Method MRL Factor Extracted Analyzed Res~flt Notes

EPA 3550B NWI’PH-Dx 25 t 10/2819g 11~198 <100 B
EPA 3550B NW~H-Dx i00 t 10/28198 ! I/3/98 160 E
EPA 3550B NWt~H-Dx 25 t 10/28198 11/3/98 <100 B
EPA 3550B NWI’PH-I)x 0.5 I 10/28/98 l 1/3198 ND
EPA 3550B NVC~H-Dx 0.5 I 10/28/98 11/3/98 lffD
EPA 3550t~ lqWTPH-Dx 0.5 I ¯ 10128198 t 1/3198 05

!

B
E

The ~ is elevated because of matrix interferences.
Estimated concentration. T_tte result has beert reporte~ a~ Iub~ off, but is probably due to heavy fuet oil ia ~e m~Tnple.

I
I
i
!
i

KMB00007357



C|i~nt:

I Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Hart Cr~w~er, !ac.
Port of Portland Tezminal 4/5624~6
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10116198

Sample Name: HC-S-34 Units: mg/Kg (ppm)
Lab Code: K9807169-002 Basis: Dry
Test Notes:

Analyte

Die~et
Lube Oil
Pencil Pitch
Plistane
Phymee
Ftuoran~ene

Prep Analysis Dilution Date,    Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA 3550B HWTPH-Dx 25 I 10128198 1 t/4/98 480
EPA 3550B NWTPFLDx I00 I 10/28198 1114t98 650
EPA 3550B lqW~H-Dx 25 t 10/28/98 1114198 <200
EPA 3550B HWTPH-Dx 0.5 1 10/28198 1114198 2.6
EPA 3550B HWTPH-Dx 0.5 1 10/28/98 1114198 2.4
EPA 3550B NW’fPH-Dx 0.5 1 10/28!98 1114198 1.7

B
E

The MiLL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as iube oil, but is probably due to heavy ~eI off in the ~ample.

[~"~i, pproved By: U

00045

KMB00007358



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES~ INC.

Pcn of Po~d Te~ 415624-06
Service Request: K9807169
Date Collected: 10/15/9g
Date Received: 10116198

Semivolafilo Petroleum Products
Northwest TPH-Dx

SampI~ Name:
Lab Cod=:
Test Notes:

HC-S40
K9807169-003

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch

Phytane
Fluoranthene

Prep Analysis Dilution Date Date

Method Method MRL Factor Extracted Analyzed

EPA 3550B NWI’PH-Dx; 25 1 I0/28/98 1114198
EPA 3550B NWI~H-Dx I00 t 10/28198 11/4/98

EPA 3550B NW’£PH-Dx 25 1 10/28198 I I14198

EPA 3550B ~WTPH-Dx 0.5 1 t0/28/98 t 114198
ETA 3550B UWI’P~-Dx 0.5 1 10/28/98 l 1/4198

EPA 3550B NWfPH-Dx 0.5 1 t0/28/98 11/4198

Result

<IOO
ND
77O
lid
ND
4.4

Re~lt
No~s

B

E

B The tvlRL is ¢Ievated because of matrix interferences.
The result is probably hish biased due to the presence of heavy fuet oil in the sample.

No-’

00046

!
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t
I
I
/
I
i
I,

I
i

I:

KMB00007359



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Har~ Crowser, Inv.
Port of Portlaad Terminal 415624-06
Sediment

Semivolafile Petroleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10115198
Date Received: I0116/98

Sample Name:
Lab Code:
Test Notes:

Ana~yte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
F~uoraathene

HC-S-39
K9807169-004

Prep Analysis Dilution
Method Method MRL Factor

1
1
1
1
I
1

Date Date
Extracted Analyzed

10/28198 1114198
10128198 1 ti4198
10/28t98 11/4/98
10/28t98 .1 i14/98
10128198 11/4t98
10/28t98 1114198

Units: mg/Kg (ppm)
Basis: Dry

Result
Result Notes

<t00 B

1200
ND
ND
9.8

B The tv~LL is elevated became of matrix interferences.

-’~,ppmved By:

KMB00007360



~’i Client:.
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticAl Report

~ Crower, ~.
Porl of Poland Terminal 4/5624-06
Sediment

Service Request:
Date ColIected:
Date Received:

Semivolatil~ Petroleum Products
Northwes~ TPH-Dx

Sample Name:
Lab COde:
Test Notes:

Analyte

Lube Oil
Pencil Pi~oh

Phytane
Yluorant.h~n~

Prep Analysis
Method Method MRL

EPA 3550B NWTPH-Dx 25
EPA3550B NWI~H-Dx 100
EPA 3550B NWl~H-Dx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPI-t.IM 0.5
EPA 3550B NwTPH-Dx 0.5

Dilution, Date     Date
Factor Extracted Analyzed

1
I
1
t
I
1

Result

I0/28198 tl14198 ’<100
I0/28198" 11/4/98 ND

I0/28/98 11/4198 2100
I0/28198 111~1198 lffD
10/28/98 11/4/98 ND
10128/98 11/,I/98 26

B The ~ is vlevated because of matrix int~rf~r~ac~,

Date:

I
i

K9S071~9

I0115198
I

10116198

i
i

Result I
Notes

o    I
I
I
i
I
I
I
i
I
i
I

KMB00007361



Client:
Project:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Note~:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwser, Inc.
Port of Portland Terra~al 4/5624-06
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15198

¯ Date Received: 10116198

HC~S~44 Units: mgfKg (ppm)

K9~07169-006 Basis: I3~

Aaalyte

D~esel
Lube O~l
Pencil Pitch

Phytaae
Fluoranthene

Prep Analysis Dilution Date Date Result
Method Method MILL Factor Extracted Analyzed Result Notes

EPA 3550B NWrPH-Dx 25 t 10/28/98 1114/98 <I00
EPA 3550B NWITH-Dx 100 1 10/28/9g 1114198 390
EPA 3550B NWrPH-Dx 25 I 10/28/98 11/4198 <100

EPA 3550B NW’~H-Dx 0,5 I 10/2glgg 1114198 ND
EPA 3550B NWI"PH-Dx 0.5 I 10128198 11/4/95 ND

EPA 3550B NWYPH-Dx 0.5 1 10128198 1 I14198 1.6

B
E
B

B The MRL is elevated because ofmahfix interferences.
Estimated concentration. The result has been reported as lube off, but is probably due to heavy fue! o11 in the rumple.

00049

KMB00007362



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal)~e

Diese!
Lube Oil
Pene~l Pitch

Phytan~

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Re~rt

Hart C~owser, ~,
Port of Porttand Terminal 415624-06
Sediment

Semivolatilv Petroleum Products
Northwest TI~-Dx

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16/98

HC-S-43
K9807169-007

Units: mgS:g
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Anaty~ed Result

EPA 3550B NWI’PH-Dx 25 i 10/28/98. 1114t98 <t00
EPA 3550B NWTPH-Dx 100 1 10/28/98 1 t/4/98 tq-D
EPA 3550B NWTPH-Dx 25 1 !0/28/98 1114198 720
EPA 3550B NWTPH-Dx 0,5 1 10/28198 1114/98 ND
EPA 3550B NWI~H-Dx 0.5 1 !0t28/98 1114198 ND
EPA 3550B NW’~H-Dx 0.5 1 10/28t98 1114/98 3,2

Result
No~s

B

E

I
I
I
I
I
I
I
I
i
I
i
I
i
I

B
E

The MILL is elevated because of matrix int~erences,
The result is probably high biased due to be preze~ce of’heavy ~eI oil.in the sample.

Date:

I
I

I
0~50 !

KMB00007363



C[ieat:
Project:
Sampte Matrix:

Sample Name:
Lab Code:
Test Netes:

COLU1VEBIA ANALYTICAL SERVICES, INC.

Analytieal Relmrt

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Reque-,"t: K%07t69
Date Collected: 10115/98
Date Received: 10116/98

Semivolatile Petroleum Products
Northwest TPH÷Dx

HC-S-42
K9807169~08

Prep Analysis Dilution
Method Method lVIRL Factor

EPA 3550B NW’I~I-t-DX 25
BPA 3550B lqW2~H-Dx 100
EPA 3550B NW~H-Dx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NW71~H-Dx 0.5
EPA 3550B NW~H-Dx 0.5

I
1
1
1
i
!

Date.    Date
Extracted Analyzed

Result
Result Hotes

10/28f98 1114198 <I00
10/28/98 1 Ii4/98 ND
10/28/9g 11/4t98 180(~
10/28t98 1114198 !rid
10/28/98 1114198 ND
I0/2819g II14/98 15

B

B The !vflLL iz elevated because of matrix interfereaees.

Date:

KMB00007364



COLL~MBIA ANALYTICAL SERVICES, ~�"
i
I

¯ Client:
Project:
Sample Matrix:

Sampl~ Name:
Lab COd~:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristaue
Phytaue
Huoranthene

Port of Por!!and Terminal 415624-06
fiedimeat

Scmivolatile Petroleum Products
Northwest TPH-Dx

HC-S41
K9807169-009

Prep Analysis Dilution
Method Method MILL Factor

EPA 3550B NW’ft’H-Dx 25
EPA 3550B NWTPH-Dx 100
EPA 3550B NWI?H-Dx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPI~-Dx 0.5
EPA 3550B ~’TPHoDx 0.5

1
1
I
1
I
1

Service Request: K9807169
Date Coltecled: 10/t5198
Date Received: 10t16t98

Units: mg/Kg (Fpm)
Basis: Dry

Date Date
Exfracted Analy~ed

’Result
Result Notes

10/28198 1114t98 <100
10/28198 1114198 ND
10/28198 1114198 2400
10/’28198 t I14/9g ~ ND
10/28/98 i 114198 ND
10/28198 1114/98 23

B

I
I
I
I
I
I
I
I
I
I
i
I

B The MRL is elevated because ofmatdx interferences,

I
I

ff’il ~:gPHC.IW2 - 311/t2/98

KMB00007365



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, inc.
Port of Portland Terminal 415624-06
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16/98

Sample Name: HC-S-18
Lab Code: K9807169-012
Test Notes:

Units: mg/Kg (ppm)
Basis: Dry

Prep Analysis Dilution
Analyte Method Method MILL Factor

1

I
i
I
I

Date Date
Extracled Analyzed

Result
Result Notes

10128198 111419g <I00
10/28/98 I I14198 ND
10/2819g I 1/4/98 2600
I0/28198 1If4198 ND
10128198 II/4/98 ND
t0/28198 It14/98 26

B

B The/vlRL is elevatsd b~cause ofmaUix intcxfereuees,

Approved By: ~ ~- o

KMB00007366



CIient:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Diesel
Lube O~i
Pencil Pitch

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticaI Report

Hart Crowset, Sac,
Port ofPortlmd Terraina1415624-06

, Sedhnent

Service Request: Kgg07169
Date Collected: 10115/98
Date Received: 10116198

Semivolatile Petroleum Prc~lucts
Northwest TPH-Dx

HC-S-I 9
K98071,69..013

Units:
Basis:

Prep Analysis Dilution
Method Method ~ Factor

HPA 3550B lffWrPH-Dx 25

EPA 3550B NWI~H-Dx 100

EPA 3550B NWTPH-Dx 25

EPA 3550B ~WTPH-Dx
EPA 3550B NWI~H-Dx 0,5

EPA 3550B ~rwI’PH.Dx 0.5

1
I
1
i
I
I

Date,    Date
Extracted’ Anal~ed Result

10/28t98 11/419g !qD

10/28198 1114198 ~D
10/28/98 11/4/98 14000
10/28198 1!14/98 ND

10/28/98 11/4/9g <1
I0/28198 11/4/.98 t80

I
I
I
i
I

mgiKg (ppm)

I
Result I
Notes

I

I
I
I

B

Approved
| S22to20597p

The IvfRL is elevated because of matrix iaterfere~ces.

KMB00007367



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Ana13aical Report

Hart Crowser, Inc.
Port ofPortl~d Tem’6na1415624-06
Sediment

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10116198

Semivolafile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-20
K9807169-0t4

Uaits:
Basis: Dry

Lub~ OiI
Pencil Pitch
Priztane
Phytane
Fluoran~ene

Prep Analysis
Method Method MRL

EPA 3550B NVCl’PH-Dx 25
EPA 3550B NVC~H-Dx 100
EPA 3550B NW2~H-D~ 25
EPA 3550B NV/TPH-Dx 0.5
EPA 3550B NWI~H-Dx 0,5
EPA 3550B NVfYPH-Dx 0.5

Dilution Date Date
Factor Extracted Analyzed Result

t
1
I
!
I
I

10/28198 1114/98 <I00
10/28/98 1 ! I,~198
!0/28198 1114198 3700
10/28/98 1114198 ND
10/28t98 11/4/98 0.5
10128198 1114198 36

Result
Notes

B

B 2"ae MRL is elevated because of matrix interferences.

"Approved By: Date:

KMB00007368



COLUMBIA ANALYTICAL SERVICES, INC.
I
i

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch

Phytane
Flaoranthene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-~6
Sediraeat

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-21
K9807169-~15

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10t16t98

Units: mgn<s (ppm)
Basis: Dry

I
I
I
I

Prep
Method

Analysis Dilution Date Date
Method MILL Factor Extracted Analyzed

]~:~A 3550B NWTPH-Dx 25 1 10/28/98 11/4198
EPA 3550B lqvCTPH-~ t00 1 10/28198 11f4/98
EPA 3550B NWIVH-Dx 25 1 !0/28/98 .1114/98
EPA 3550B NWTPt-I-Dx 0,5 1 10/28/98 1114198
EPA 3550B ~q33E~H-I~ 05 I 10/28198 i 1f4198
EPA 3550B NWTPH-Dx 0.5 I 10/28198 1114198

Result Notes

<I00 B I

1800~ I

1

i
i

B The MRL is elevated because ofmatrLx iaterferences,

i
I

Date:

!
I
I

KMB00007369



Sample Matrix:

COLIJMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crow~er, Ia~.
Port of Portland Terminal 4/5624-06
Sedimem

Semivolafile Petroleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10115198
Date Received: 101!619g

Sample Name:
Lab Code:
Test Notes:

Hc-s-3~ Units: rng/I<g (pOre)
K9807169-016 Basis: Dry

Lube Oil
Pencil Pitch

Phytane

Prep Analysis Dilution Date Date               Renault
Method Method MRL Factor Extracted AnaI~xed Result Notes

EPA 3550B NWTPH-Dx 25 1 10/28/98 1114198
EPA 3550B lffWTPH-Dx 100 1 10L28f98 1 I/4!98 310
EPA 3550B NWTPH-Dx 25 1 10/28/98 1114198 <tt30
EPA 3550B NWTPH-Dx 0.5 1 10/28/98 1 I/4t98 ND
EPA 3550B NWI’PH-Dx 0.5 1 10/28/9g 1114198 ND
EPA 3550B lqW~H*Dx 0,5 1 10/28/98 1114198 1.1

B
E

B The MILL is elevated because of matrix interferences.
Estimated coacentration. The result has been rewzted ~s lube oil, but is probably due to heavy fuel oil in the sample.

Approved By: Date:

O0067

KMB00007370



COLUMBIA ANALYTICAL SERVICES, INC.

Ciient:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analy~e

~ D~esel
Lube Oil
Peacil Pitch
Pristane
I~hytane
~tu~ranthene

Ha,rt Crow,~e~, Lne.
Port of Portland Terminal 4/5624-06
Sediment

Semivolatile Petroleum Products
Northwest TPtt-Dk

HC-S-30
K9807169-0I 7

Prep Analysis
~Iethod Method MRL

EPA 3550B lqW~I-I-Dx 25
EPA 3550B NWTPt-I-Dx 100
EPA 3550B HWTHt-Dx 25
F.~A 3550B NWTPH-Dx 0.5
EPA 3550B lq’WTPH-I)x 0.5
EPA 3550B NWTPH-I)x 0.5

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Units: mg/Kg
Basis: Dry

i
i
I
I

Dilution Date Date
Factor Extracted Analyzed

1
I
1
1
1
1

Result

10/28/98 1114/98 <t00
10/28/98 1114198 ND
10/28198 1114198 880
10/28/98 11f4t98 ND
t 0/28198 1114t98 ND
10/28/98 11t4198 6,5

Remit, I
Notes

o

B The lvI2LL is eIevat~d because of matrix interferences.

~proved B         ., Date:

KMB00007371



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyOcai Report

Hart Crowvcr, ~c.
Port of Portland T~mtina1415624~06
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request." K9807169
Date Collected: NA
Date Received: NA

Sample Name:
Lab Code:
Te.~ Notes:

Utlits: mg/Kg (ppm)
Basis: NA

Analyte

Lube
Pencil Pitch

Phy~e
Fluoraatheae

Prep Analysis Dilution
Method Method MRL Faetor

EPA 355013 NWTPH-Dx 25

EPA 3550B NWTPH-Dx 100

EPA 3550B NWTPH-Dx 25

EPA 3550B NWTPH-Dx 05

EPA 3550B NWTPH-Dx 0,5
EPA 3550B NW~H-Dx 0.5

1
1
1
I
1
1

Date Date
Extracted Analyzed

10128198 11/3/98
10/28/98 t 1/3198
10128198 1113/98
10128198 1113198
10/28198 1 ] 13198
10128198 11/3/98

Result
Res.lt Notes

00059

KMB00007372



Proje~:
8ample Matrix:

Sample
L~ Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

.~ualy~c~l Report

~ Crowser.
Por~ ofPordand Tennin~ 4!5624-06
Sediment

Organochlorine P, ezticides

HC-8-36
1<9807169-001

Service Request: K9807169
Date Collected: 10115/98
Date Received: t0116/98

Units:
Basis: Dry

i
!

i
,I
I

Analyte

D
H

Prep Analysis DilUtion Date Date
Method Method MRL MDL Factor Extracted Analyzed Result

EPA 3550A 8081A 20 0.2 I0 12/9/98 12124/98 ND
EPA 3550A 8081A 20
EPA 3550A 8081A 20 0.2 lO 12/9t98 12t24198 ND ’
EPA 3550A 80S1A 20 0.4 10 12/9198 12/24!98 ND
EPA 3550A 808IA 20 0.2 I0 12/9t98 12/24198 ND
EPA 3550A 8081A 20 0.2 10 1219198 12124/98 ND
EPA 3550A 8081A 20 0.4 IO 1219198 12/24/98 bid

EPA 3550A 8081A 20 0.2 16 1219/98 12/24/98 bid

EPA 3550A 8081A 20 0,2 t0 12/9t98 12/24198 ND

EPA 3550A 8081A 20 0.4 I0 1219198 I2/24198 bid

EPA 3550A ¯ 8081A 20 0.4 10 1219198 I2/24!98 bid

EPA 3550A 8081A 20 0,4 10 1219198 12/24!98 2

EPA 3550A 8081A 20 0.4 I0 I2/9/98 t2/24/98 ND
EPA 3550A 8081A 20 0.2 10 12/9/98 I2/24/98 bid

EPA 3550A 8081A 20 0.2 I0 1219198 12/24/98 3

EPA 3550A 8081A 20 0,2 t0 1219198 12t24!98 ND

EPA 3550A 8081A 20 0.4 I0 I2/9/98 12t24!98 ND
EPA 3550A 8081A 20 0,2 I0 1219198 12/24/98 bid

EPA 3550A 808tA 20 0.4 i0 12/9198 12t24t98 ND

EPA 3550A 8081A 40 I I0 12t9!98 12/24/98 bid
EPA 3550A 8081A 300 5 10 12t9198’ 12/~24/98

The ~ is elewted because of matrix interferences and because the sample required diluting,
The anatysis was performed past the recommended hold time; see case narrative.

Result
Notes

,-

Pag~ No,:

OOO60

KMB00007373



.ent:
Project:
Sample Matrix:

COL!YMB~        AN~YTI SERVICES, INC.

Analytical Repo~

Hart Crows~r, he.
Port of]?o~and Terminal 415624-06
Sediment

Organochlorine Pesticides

Service Request:
Date Collected:
Date Received:

K9807169
10/15198
10116198

Sample Name:
Lab Code:
Test Notes:

HC-S-39
K9807169~:~4
D,H

Units: ug/Kg (ppb)
Basis: Dry

AnaI~e

alpha-BHC
b~ta-Bi-IC
gamma-BHC (Lindan~)
deRa-BHC

~tacklor Epoxide
~ma-CMorda~e
Ead~sulfart I
~Ip~a-Chlorda~e
~ddria
4,4;DDE
Eadr~
F~dow.tIfan tI
4,4’-DDD

Eadosulfan Salfate
4,4’-DDT
Eadrin Ketone
Me$o~’chlor
Toxaphene

D

Prep
Method

Analysis Dilution Date Date
Method MRL MDL Factor Extracted Analyzed

Result
Result Notes

EPA 3550A 808IA 20 0.2 i0 1219198 12/24198
EPA 3550~k 8081A 20 0.4 I0 12/9198 12/24/98

EPA 3550A 8081A 20 0.2
¯

t0 12/9198 12124198

EPA 3550A 8081A 20 0.4 t0 1219198 12/24t98
F~A 3550A 8081A 20 0.2 10 12/9198 12/24/98
EPA 3550A 8081A 20 0.2 t0 12/9198 12124t98
E~A 3550A 8081A 20 ~ 0.4 10 1219198 12124198

¯
EPA 3550A 8081A 20 0.2 I0 1219198 12124198
EPA 3550A 8081A 20 0.2 !0 I2t9198 12/24/98
EPA 3550A g081A 20 0,4 t0 12/9198 12/24198 ND
EPA 3550A 8081A 20 0.4 10 12/9/98 12/24/98
EPA 3550A 808 IA 20 0.4 l0 12/9/98 12124198 3

EPA 3550A 8081A 20 0.4 10 12/9/98 12/24/98
EPA 3550A 8081A 20 0.2 10 1219198 12124198 ND
EPA 3550A 8081A 20 0+2 10 12/9/98 12/24/98
EPA 3550A 8081A 20 0.2 i0 12/9/98 12t24198 N-D
EPA 3550A 8081A 20 0.4 t0 1219198 12/24198
EPA 3550A g081A 20 0.2 t0 1219198 12/24t98 3
EPA 3550A 8081A 20 0A I0 1219198 12/24/98
EPA 3550A 8081A 40 1 I0 12/9198 12/24t98
EPA 3550A 8081A 300 5 I0 12/9198 12/24198

Tkte !~LL is elevated because of matrix ~terferences ~d !~:eause ~e sample reqtrdxed dilutLng.
The analy~i~ was performed past the recommended hold time; see ease narrative.

Date:

KMB00007374



.ien~:
Project:
Sample Matrix:

COLD-MBIA ANALYTICAL SERVICES, INC.

Analytic-a! Report

Port of Porflart~ Terminal 415624-06
Sediraent

Service Request:
Date Collected:
Date Received:

K9807169
10/15/98
101t6/98

!
!
!

Orgattochtorixm Pesticides

SampIe Name: HC-S-43 Units:

Lab Code: K98071694907 Basis:
Test Notes: D,H

Analyte
Prep

Method
Analysis Dilution Date Date
Method MRL lVIDL ’Factor Extracted Analyzed ResuIt

EPA 3550A 8081A 20 0.2 10 1219198" 12124198 " ND

EPA 3550A 8081A 20 0A I0 12/9198 12/24t98 ND
EPA 3550A 8081A 20 0.2 I0 12/9198 12/24f98 ND

EPA 3550A 8081A 20 0.4 I0 1219198 12/24/98 ND

EPA 3550A 8081A 20 0.2 t0 1219198 t2/24/98 ND

EPA 3550A 8081A 20 " 0.2 I0 1219198 12/24198 ND

EPA 3550A 8081A 20 0.4 10 1219198 . 12/24198 ND

EPA 3550A 8081A 20 0.2 i0 12/9/98 12/24198 ND

EPA 3550A 8081A 20 0.2 I0 1219!98 12/24t98 ND

EPA 3550A 8081A 20 OA I0 12/9/98 12124198 ND

EPA 3550A 8081A 20 0.4 10 t2/9/98 12/24t98 ND

EPA 3550A 8081A 20 0.4 t0 12/9198 t2/24t98 ND

F_.PA 3550A 8081A 20 0.4 10 12/9198 12124198 ND

EPA 3550A 8081A 20 0.2 10 1219198 12124198 ND

EPA 3550A 8081A 20 0.2 I0 12/9198’ t2/24t98 8

EPA 3550A 8081A 20 0.2 t0 12/9198 12~24198 ND

EPA 3550A 808tA 20 0.4 t0 12t9198 12/24/98 ND

EPA 3550A 8081A 20 0.2 I0 12t9198 ~2/24/98 I0
EPA 3550A 808IA 20 0.4 t0 12/9/98 12/24198 ND
.EPA 3550A 80glA 40 t 10 12/9/98 12/24198 ND

EPA 3550A 808tA 300 5 10 1219198 12/24198 ND

D
H

The IVIRL ~s elevated because of matrix interfereaees and because the sample’required diluti~.
The aual~is was performed l~ast the recommended hold time; see case ~garrative.

Result
Notes

Pag~go.:

!
i
/
i
I
I

I

KMB00007375



Project:
Sample Matrix:

Sample Name:
Lab Cccle:
Test Notes:

alpha-BHC
b~ta-BHC
gamma-BHC (Lindane)
detta-BHC

COLUMBIA A~LYTICAL SERVICES, INC.

Analytica[ Report

Hart Crowser, Inc.
Port of Porfla,ud Term~a1415624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Organochlofine Pesticides

Blank
KWG9804237-4

Units: ug!Kg (ppb)
Basis: Dry

Prep. Analysis
Method Method

EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0,4
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0,2
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.2
EPA 3550A 808IA 2 0.4
EPA 3550A 8081A 2 0.2
EPA 3550A 8081A 2 0.4
EPA 3550A 8081A 4 i
EPA 3550A 808IA 30 5

Diiution Date Date
Factor Extracted Analyzed

I
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1

t219198 12124198
!219198 12/24198
1219198 12124198
I2/9198 12124198
1219198 12124198
1219198 12/24198
12/9198 12t24198
12/9t98 12!24t98
12/9198 12/24/98
12/9198 12t24198
12/9198 12124198
12/9198 12f24/98
1219198 I2t24/98
1219198 12/24/98
1219198 12124198
1219198 12/24/98
12/9/98 12t24/98
1219198 12t24/98
1219198 12/24198
12/9198 12/24/98
12/9198 12/24/98

Result
Result Notes

Date:

KMB00007376



"~,Client:¯Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Anflyfical Report

Ha~ Crows~r, Inc.
Port o~Port]and Tem’6na1415624-06

Sample Name: HC-S-36
Lab Code: K98071694}01
Test’Notes:

Volatile Organio Compounds by GC/MS

Prep Analysis DiIution
A~alyte Method M~hod MI~L Factor
Benz~’ne ][~PA 5030B 8260B 5
Tr[ehloroethene (TCE) EPA ~030B g260B 5
Toluen~ EPA 5030B 8260B 5
Teh’achloro~theae (PCE) EPA 5030B g260B 5
Ethylbenzene EPA 5030B g260B 5
m- & p-Xyl~aes EPA 5030B 8260B 5
o-Xytene EPA 5030B 8260B 5
1.3-Diohlorobenzene EPA f030B 82�0B 5
1,4-Dichlorobcmz~ne EPA 5030B 8260B 5
1,2-Dichlorobenzene EPA 5030B 8260B 5

1
1
1
t
I
I
I
1
1
t

Date
Extracted

10/29/98
10/29/98
10/29/98
10/29198
10/29t98
10/29/98
10/29t98
10/29/98
10/29/98
10/29/~8

Service Reqt~est: K9807169
Date Collected: 10115198
Date Received: I011619g

Date
Analyzed Result

I0/29/98 ~D
I0/29198    ~
10/29198    ~rD
10529/98    ~
10~29/9g    ND
10~9/9g ~
10/29/98    ~
!0~9/98    ~
I0~9~98     ~
10~9/9a    ~

Result
Notes

l
I
I
i
,I
l
l
I
l
l
l

O’:|6~,VOA.MBI - 102~F024 1

Date: 00064

I
i
I
I
I
I
I
I

KMB00007377



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser. inc.
Port of Portland Terminal 415624-06
S~dh~ent

Service Request: K9807169
Date Colle~ted: 10115198
Date Received: 10116198

Sample Name: - HC-8-34
Lab Code: t(9g07169-~02
Test Notes:

Prep
Analyte Method

Volatile Organic Compounds by GC/MS

Analysis DiIution
Method MRL Factor

Benzene EPA 5030B 8260B
Trichloroethen~ (TCE) EPA 5030B 8260B
Toluene EPA 5030B 8260B
TetracMoro~then~ (PCE) EPA 5030B 8260B
Ethylbenzene EPA 5030B 8260B
m- & l>-Xylenes EPA 5030B 8260B
o-Xylene EPA 5030B 8260B
1,3~DicNorobenzene EPA 5030B 8260B
1,4-Dichlorobenzene EPA 5030B g260B
1,2-Diehlorobenzeae F~A 5030B 8260B

5
5
5
5

5
5

5

1
1
1
1
1
t
I
!
1
t

Units: ug/Kg (ppb)
Basis: Dry

Date, Date Result
Extracted AnalyzedResuIt Notes

10129198 10t29/98 ND

10t29/98 10129/98 ND
I0/29/98 10/29198 ND
10f29/98 10/29198 ND
10/29/95 10/29t98 ND
10/29/98 10/29t98 ND
10/29/9g 10129/95 ND
10/29198 10/29198
I0129/9 8 I 0/29/98 ND
10/29198 I0/29/98 ND

07I~3VOA.,MBI - INN 1111’2/9~

KMB00007378



Client:
Project:
Sample Matrix:

COLUMBLk ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, In~.
Port ofFortland T~minal 4/5624-06
Sediment

Service Request: K9507169
Date Collected: i0t15/98
Dale Received: 10/16198

I
I
i

Sample Name:
Lab Code:
Test Notes:

Anatyte

Triehloroethene ~fCE)
Toluene
TetraeMoroethene (I?CE)
E~ylbenzene
m- & l>Xylenes
¢-Xylene
t ,3 -Diehlorob-mz~ne
t .4-Diehlorob~mzene
1,2-Dichlorobenzene

HC-S-40
K9807169-003

Volatile Organio Compounds by GC/MS

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

~LPA 5030B g260B 10 1 10129198 10129198
EPA 5030B 8260B I0 1 10129198 10129198
EPA 5030B g260B 10 1 !0/29/98 10/29/98
EPA 5030B 8260B 10 1 10129198 10129198
EPA 5030B 82�0B 10 1 10/29/98 I0/29198
EPA 5030B 8260B t0 t 10/29/98 t0/29/98
EPA 5030B 8260B t0 ! ’ 10/2919g 10/29198
EPA 5030B 8260B 10 1 I0/29/98 !0/29t98
EPA 5030B 8260B 10 1 10/29/98 10129t9g
EPA 5030B 8260B I0 I 10/29t98 I0/29198

IUnits:
Basis: Dry

!
Result

Result Notes

F The MRL is elevated because of the low perceat solids in the sample as received.

Date: 00066

KMB00007379



!1
il
il

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
T~st Notes:

A~alyte

Tfichloroethene (TCE)
Tolu~e
Telrachloroeth~e ~CE)
Ethylbeazene
m- & p-Xylenes
o-Xylene
1,3-Dietdvrobenzene
1,4-Diehlvrobenzene
l~2-Diehlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica! Report

Hart Crow~er,
Port of Portland Terminal 415624-06
Sedimeat

HC-S-39
K9807169-004
F

Volatile Organic Compounds by GCfivIS

Service Request: K9807169
Date Collected: 10/I5t98
Date Received: 10116198

Units: ug/Kg (ppb)
Basis: Dry

Prep Ai~alysis Dilution Date Date
Method Method MRL Factor Extracted AnalyzedResult

EPA 5030B 8260B I0 1 t0/29198 10/2919~ lid
EPA 5030B 8260B I0 1 10/29198 10/29t98 ND
EPA 503013 8260B 10 1 10/2919g 10~29t98 ND
EPA 5030B 8260B 10 1 10129198 I0129198 ND
EPA 5030B g260B 10 ! 10/29t98 10129198 lid
EPA 5030B g260B 10 t 10/29198 10129198 tq-D
EPA 5030B 8260B 10 I 10/29198 10/29198 lffD
EPA 5030B 8260B 10 I I0/29198 10/29198 ND
EPA 5030B 8260B 10 1 10/29198 10/29198 ND
EPA 5030B 8260B 10 t 10/29/98 10/29/98 ND

F T5� 1VhLL is elevated because of the low percent solids in the sample as received.

~"/169VOA~MB [ - I ~7~9F~27 [ I!l~bg~

0006"7

KMB00007380



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trichlomethene (TCE)
Toluene
Tetraehloroethene (PCE)
Ethylbenxenv
m- & p-Xylenez
o-Xylene
1,3-Diehlotobenzene
!,4-Diehlorobenzene
L2-Dichlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, he.
Port of Poland Terminal 4t5624-06
Sediment

HC-S-38
K9807169-005
F

Volatile Orgattie Compounds by GC/MS

Prep Analysis Dilation
Method Method M1LL Factor

EPA 5030B ~260B 10
EPA 5030B ~8260B 10
~A 5030B 8260B I0
EPA 5030B 8260B 10
EPA 5030B 8260B I0
EPA 5030B 8260B 10
EPA 5030B 8260B I0
E~A 5030B 8260B 10
E~A 5030B 8260B I0
EPA 5030B 8260B 10

1
1
I
i
t
1
I
!

1

Service Request: K9807169
Dale Collected: 10/I5198
Date Received: 10II6198

i
!

Units:
Basis: Dry

Date     Date
Extracted Analyzed Result

10/29198 10129t98 ND
10/29/98 10;29t9g ND
10129198 I0/29t95 ND
10/29198 10/29t98 NO
10129/98 10/29t98 NO
I0/29/98’ 10f29t98 ND
I0/29!98 10t29/98 ND
10/29!98 t0/29198 ND
10/29!98 10/29/98 ND
10t29/98 10129198 NO

Result
Notes

O7169VOA.MBI - it~’28 |

KMB00007381



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trichloroethene (TCE)
Toluene
Tetraehlomathene (PCE)
Ethytbeozene
m- & p-Xylenes
o-XyIene
1,3-Diehlorobenzene
1,4-Dichlorobeaz~e
12-Dichlorobenzeae

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser. Inc.
Port of Poland Termin,a1415624-06
Sediment

HC-S-44
K9807169-~06
F

Volatile Organic Compouads by GC/MS

Prep Analysis Dilution
bfethod Method MRL Factor

EPA 5030B 8260B I0
EPA 5030B 8260B 10
EPA 5030B 8260B 10
EPA 5030B 8260B 10
EPA 5030B 8260B 10
EPA 5030B 8260B 10
EPA 5030B 8260B I0
EYA 5030B 8260B I0
EPA 5030B 8260B I0
EPA 5030B 8260B I0

I
I
1
I
I
!
I
I
1
1

Service Request: K9807169
Date Collected: 10115198
Date Received: 101!6198

Units: u~rKg (ppb)
Basis: Dry

DaCe Date Result
Extracted Analyzed Result Notes

10/29198 10/29198    ND
10129198 10/29198
10/29198 10129198
10129198 10/29/98
10/29t98 10/29198
10/29198 10/29/98 lqD
10129/98 10/29t98 lqD
10/29/98 10/29198 ND
10129/98 10129198 iNTD
10129198 10/29198 ND

F The MRL is elevated because of the low percent solids in the sample as received.

KMB00007382



CHeat:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trichiomethene (TCE)
Totu~ne
Tetraehloroethene (PCE)
Ethytbenzene
m- & p-Xylenes
o-Xylene
L3-Diehlorobenzene
t ,4-Dictdombeazene
1,2-Diehlorobenzeae

COLUMBIA ANALYTICAL SERVICES, IN’C;

.~talytical Report

Hart Crow~er, Ine,
Port of Pord~md Terminal 415624-06
Sediment

HC-S-43
K9807169-007

Volatile Organic Compounds by GCiMS

Service Request: K9807169
Date Collected: 10/15/98
Date Received: I0!16!98

Units: ug/Kg (ppb)
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL F~ctor Extracted Analyzed

EPA 5030B 826013 25 t 10/29/98 t0/29198 ND
EPA 5030B 8260B 25 1 10/29198 10/29198 ND
EPA 5030B 8260B 25 ’1 10129198 10/29/98 ND
EPA 5030B 8260B 25 1 I0/29/98 10129198 ND
EPA 5030B 8260B 25 I t0/29198 t0/29198 ND
EPA 5030B 8260B 25 ! 10/29f98 10129/98 ND
EPA 5030B 8260B 25 1 10129198 t0/29/98 ND
EPA 5030B 8260B 25 ! I0/29/98 t0/29198, ND
T~A 5030B 8260B 25 I I0/29198 10/29/98 ND
EPA 5030B 8260B 25 1 10/29198 10/29t98 ND

Result
Remit Notes

F The MRL is elevated because of the low percent solids in the sample as received_

KMB00007383



.:Client:
Project:
Sample MatrLx:

Sample Name:
Lab Code:
Test Hotea:

Trichtoroethene (TC~)
Totueae
Tetmchloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xyle~e
t,3-Dichlorobenze~e
1A-Dichlorobenzene
1 ~2-Dichlombenzene

COLIYlVIBIA ANALYTICAL SERVICES, INC.

Analytical Report

Por~ of Poland Terminal 4/5624-06
Sediment

HC-S-42
K98071694)08
F

Volatile Organic Compounds by GC/MS

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Unit~: u~g (ppb)
Basis: Dry

Prep Analysis Dilution Date Date
Method Method lVlRL Factor Extracted AnalyzedResult

EPA 5030B 8260B 10 1 10/29/98 10/29/98 ~
EPA 5030B 8260B 10 t 10129198 10129198 ~
EPA 5030B 8260B 10 1 10/29198 10129198 >ID
EPA 5030B $260B 10 I 10/29/98 10/29/98 ~
EPA 5030B 8260B 10 1 10/29198 10/29/98 mid
EPA 5030B 8260B 10 1 10/29198 10129198 ND
EPA 5030B 8260B 10 1 10/29/98 t0/29/98 UD
EPA 5030B 8260B 10 t 10129/98 I0/29/98 ~
EPA 5030B 8260B 10 1 10/29/98 10/29/98 HD
EPA 5030B 8260B 10 1 10/29!98 10/29198 ~

Result
Notes

F ;Yhe MILL is elevated because of the low percent solids in the sample as received.

Approved By: 00071

KMB00007384



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

Trichloroethene (TCE)
Toluene
Tetmcidoroethe~e 0?CE)
E~ylbe~ene
m- & p-Xyl~es
~Xyl~e
!,3-Die~orobo~e~
!,4-Dic~orohe~e
!~-Dic~orobe~e

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10/16t98

HC-S-41
K9807169409
F

Volatile Organic Compo~mds by GC/MS

Urtits: ag/Kg @pb)
Basis: Dry

Prep Analysis Dilution Date Date
Me�hod Method MILL Factor Exfracted AnalyzedResult

EPA 5030B 8260B 10 1 10/29198 10/’29195 ND
EPA 5030B 8260B 10 1 10t29198 10?29198 h~D
EPA 5030B 8260B 10 t 10/29/98 10/29198 ND
EPA 5030B 82608 10 1 10129/98 10/29t98 ND
EPA 5030B 8260B 10 1 10/29/98 10/29198 bid
EPA 50308 826013 10 1 I0/29/98 10/29/98 ND
EPA 5030B 8260B 10 1 10129198 10/29t98 ND
EPA 5030B 8260B Ib 1 10/29/98 10/29/98 ND
EPA 5030B 8260/3 10 1 10/29/98 10/29/98 ND
EPA 5030B 8260B 10 1 10/29/98 10/29/98 " ND

Result
Notes

I
i
I
i
I
I
I
I
i
I

F

¯ Approved By:
~$,~121597a

07169VOA.MB2-1029F032 11112~8

The MRL is elevated because of the low percent solids in ttm sample as received.

KMB00007385



COL .EMBIA ANALYTICAL sErVICES, INC.

Client: Har~ CmwseL ~, Service Request:

., Project: Po~t ~fFortland Terminal 415624-06 Date Collected:

~ Sample Matrix: Sediment Date Received:

Volatile Organic Compouads by GC/MS

Sample Name: HC-REF-B Units:

Lab Code: K9807169-010 Basis:

Test Notes: F

Prep Analysis Dilution Date Date
Analyte Method Method MRL Factor Extracted Analyzed Result

Be~ene HPA 5030B 8260B 25 1 10/29/98 10/29/98 ND
Trlehloroethene (TOE) ]SPA 5030B 826013 25 1 I0/29198 10129198 N’D
Toluene EPA 5030B 8260B 25 1 10/29198 , 10/29/98 ND
T~trachlor~erte (PCE) EPA 5030B g260B 25 t 10/29/98 10/29t98 h’D
E~ylbenzene EPA 5030B 8260B 25 I 10129/98 10729/98 ~
m- & p-Xylenes EPA 5030B 8260B 25 1 10/29198 10129198 ND
o-Xylene EPA 5030B 8260B 25 | 10/29198 10129198 ND

1,3-Diehlorober~zeae EPA 503013 826013 25 t 10129198 10129198 ND
1,4-Dichlorobeazene EPA 5030B 8260B 25 l 10129198 10129198 ND
1,2-Dichlombeazene EPA 5030B 8260B 25 t. 10t29t98 10129198 ~

K9807169
10/15198
10/16198

Result
Notes ¯

The MP, L is elevated because of the low percent solids in t~e sample as received.

1029[033, 11117.193

Date:

KMB00007386



CIieat:
Pro~ect:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Triehlomethene (TCE)
Toluene
Tetraehlomethene (t?CE)
EthyIbenzene
m- & l~Xyleries
o-Xylene
1,3-Dichlorobenzene
1,4-Dieldorobenzene
i ~2-Dichlorobe~,ene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwser, Inc.
Port of Portland Terminal 415624-06

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10/16/98

HC-PdKF-C
K9807169-0! I

Volatile Organic Compounds by GC/MS

Units: w/Kg (ppb)
Basis: Dry

Prep Analysis Dilution,
Method Method lVlRL Factor

EPA 5030B 8260B 5
EPA 5030B 8260B 5
EPA 5030B 8260B 5

~ EPA 5030B 8260B 5
EPA 5030B 8260B 5
EPA 5030B ~ 8260B 5
EPA 5030B 8260B 5
EPA 5030B 8260B 5
EPA 5030B 8260B 5
EPA 503013 8260B 5

1
t
I
I
I
1
1
1
!
1

Date     Date
Extracted AnalyzedResult

10/29t98 10/29/98 ND
10/29/9g 10129/98 bid
10/29198 I0129/98 ND
10/29198 10/29198 ND
10/29198, 10/29198 ND
10129198 10129198 ND
10129198 10/29198 ND
10/29198 10/29198 lid
10129198 10/29198 ~
10129/98 10/29t98 ND

Re’s~lt
Notes

I
I
i
I
I
I
i
I

I
i
I

67t69*qO&MB2 + 1ff29F034 11112/9$

!
I
I
I
I

KMB00007387



Client:
]?roject:
Sample ~Iatrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, ~c.
Port of Portland Terminal 415624-06
Sediment

HC-S-19
K9807169-013

Volatile Organic Compounds by GCiMS

Prep Analysis Dilution
Me~od Method lVlRL Factor

Benzene EPA 5030B 8260B
Tfichloroethene (TCE) EPA 5030B 8260B
Toluen~ EPA 5030B 8260B
Tetmchloroethene (PCE) EPA 5030B 8260B
Ethylbenzene EPA 5030B 8260B
m- & p-Xylenes EPA 5030B 8260B
o-Xylen~ EPA 5030B 8260B
1,3-Dieldombevaene EPA 5030B " 8260B
1,4-Dichlombenzeae EPA 5030B 8260B
12_-Dichlombenzene EPA 5030B ~260B

5
5
5
5
5
5
5
5
5
5

1
1
t
1
1
1
1
1

t

Service Request: K9807169
Date Collected: 10!15/98
Date Received: 10116198

Units:
Basis:

Date Date Result
Extracted AnalyzedResult Notes

10/29198 10/29/98 ND
10/29198 10/29198 ND
10/29198 10/29198 ND
t0/29198 I0/29198 ND
10/29t98 10/29t98 ND
10/29/98 10/29198 hrD
10/29198 10129198 ND
10/29198 10f29/98 ND
t0t29198 10129198 ND
10/29!98 10/29t98 ND

Date:

KMB00007388



:Client:
Pro~ect:
SampIe Matrix:

COLUMBIA. ANALYTICAL SERVICES, INC.

Anatytic~ Report

Hart Cmwser, Inc.
Port of Poland Terminal 415624-06
S~diment

Volatile Organic Compounds by GC/MS

Service Request: K9g07t69
Date Collected: 10t15198
Date Received: 10/16/98

Sample Name: HC-S-20 Units: ug/Kg (ppb)

Lab Code: K9807169-014 Basis: Dry

Test Notes: F

Prep Analysis Dilution Date Date Result
Anatyte Method Method MRL Factor Extracted AxtalyzedResult Notes

Benzene EPA 5030B 8260B 10 1 10/29198 10/29198 N3D
Trichloroethene (TCE) E~A 5030B 8260B I0 i 10/29/98 10/29198 ~
Toiu6’~ae EPA 5030B 8260B I0 1 10129198 t0/29/9g ND
Tetraehloroethea~ (PCE) EPA 5030B 8260B 10 1 ’ 10/29/98 10/29198 ND
Ethylbenzene EPA 5030B 8260B 10 I I0/29198 10/29198 ND
m- & p-Xylene~ EPA 5030B 8260B 10 I 10/29/98 10/29198 ND
o-Xylene ETA 5030B 826013 10 1 10129198 10/29198 ~ ND

1,3-Dichlorobe~zene EPA 5030B 8260B 10 t 10/29198 10f29/98 ND
1,4-Dicblorohenzeae EPA 5030B 8260B I0 t 10/29t98 10129198 ~
1,2-DioMcrobenzen~ EPA 5030B 8260B 10 1 1Q/29t98 1009198 ND

I
I
I
I
I
I
i
I
i
I
I
I
I
I
I
I

F The IvfKL is elevated because of the low percent solids in t.he sample as received. I

I

~VO~MB3- I ~F0~ 1

KMB00007389



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repoa

Hart Crowser,
~o~t of Perttar~d Terminal 415624-06
Sedimeut

Service Request:
Date Collected:
Date Received:

K9807169
I0/15198
10116198

Sample Name:
Lab Code:
Test Notes:

A~alyte

HC-S-30
K98071694317

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method ~ Factor

Benzene EPA 5030B 8260B
Triclaloroethene (TCE) EPA 5030B 8260B
Toluene EPA 503023 8260B
Tetrachloroethene (PCE) EPA 5030B 8260B
Ethylbenzene EPA 5030B 8260B
ra- & p-Xylene~ EPA 5030B 8260B
e~Xylene EPA 5030B 8260B
1,3-Dichlorobenzene EPA 5030B 8260B
t,4-DicMorobenzeae EPA 5030B 8260B
1,2-Dichlorobenzene EPA 5030B 8260B

5
5
5
5
5
5
5
5
5
5

I
t
1
1
1
1
I
1
I
!

U~ts: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10129/98 10/29/98 lid
10129198 10/29/98 ND
10/29/9g 10/29/98 ND
10129198 10/29198 ND
10/2919g 10/29/98 ND
10129/9~ 10/29/98 ND
10/29/98 10129198 bid
10/29t98 t0/29/98 bid
10/29/98 10/29198 ND
10129198 10129198 ND

I!
~7169VOA_MB3-1ff29FO37 t I/L2t~

00077

KMB00007390



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crow~er, I~.
Port of Po~ar~d Terminal 415624-06
Sediment

Meth~ Blank
KWG9803744-t

Service Request: K9807169
Date Collected: HA
Date Received: HA

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

Benzene EPA 5030B 8260B
TfieMoroethen~ (TCE) EPA 5030B 8260B
Toluene EPA 5030B 8260B
Tetrachloroethene (PCE) E.PA 5030B 3260B
F_2hylbermene EPA 5030B 8260B
m- & p-Xykmes EPA 5030B 8260B
o-Xyletle EPA 5030B 8260B
1,3-DicMorobe~en¢ EPA 5030B 8260B
1,4-Dichlombeazene EPA 503013 8260B
t,2-Dichlorobenzeue EPA 5030B 8260B

5
5
5
5
5
5
5
5
5
5

!
t
t
1
1
I
1
1
1
1

Date     Date
Extracted Analyzed

10/29/88 I0/29t98
10/29/98 10/29t98
10/29/98 lot29198
10129198 10129198
I0/29t98 10129198
10/29198 1o/29t98
lO/29198 10129198
10/29198 10/29198
10/29198 10/29198
I0/29t98 10/29!98

Units: ug/Kg (ppb)
Basis: Dry

Remit
Result Notes

ND
ND
ND
ND

ND
ND
lid

i
i
I
I
i
I
I
I
I
I
i
I
I
I
I
I

ISa~i121597t
07t 69VOA.blB3 * 1 ~gF0"22 1 I112/98

D0078 I
Pag~ No,;

KMB00007391



Client:
Project:
Sample Matrix:

SampI¢ Name:
Lab Code:
Test Notes:

Trickloroethene (TCE)
Toluene
Tetmchloreetheae (PCE)
Ethylbenzene
m- & p-Xylene~
~-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1 ~2-Dichlorobenzene

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Hart Crowser, Ine~
Port of Portlmad Terminal 415624-06
Sediment

Me~od Blank
KWG9803767-t

Volatile Organic Compouads by GC/MS

Prep Analysis
Method . Method MILL

EPA 5030B 8260B
EPA 5030B 8260B
EPA 5030B 8260B
EPA 5030B 8260B
EPA 5030B 8260B
EPA 5030B 8260B
EPA 5030B g260B
EPA 5030B 8260B
EPA 5030B 8260B.
EPA 5030B 8260B

5
5
5
5
5
5
5
5
5
5

I
1
t
!
1
1
!
t
1
1

Service Request: K9807169
Date Collected: NA
Date Received: NA

Units: u~flKg (ppb)
Basis: Dry

Date Date ’ Result
Extracted AnalyzedResult Notes

10/30/98 10!30/98 ND
10/30/98 I0/30!98
10/30/98 10130t98
10/30198 10/30198
10130198 10/30/9g ND
10130198 10130198 ND
10130198 10/30198
10130198 10130198
10130198 10/30198
I0!3019g 10!30/98

00079

KMB00007392



I

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

T~chloroethene (TCE)
Toluene
Tetmchloroethene (PCE)
Ethytb~azene
m,p-Xyl~es

1,3-Dichlorobenzene
1A-Dich]orobenzen~
L2-Dichlorobenzene

" COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow~er, Inc.
Port of Portland Temahaa1415624~06
Water

HC-WS-~I-M
K9807169-018

Volatile Organic Compounds by GC/MS

Prep Analysis DHution
Method Method ~ Factor

EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5

, EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
~PA 5030B 8260B 0.5
]~A 5030B 8260B 0.5

1
1
1
l
I
1
1
1
t

Date
Extracted

10129198
10/29198
10/29/98
10129198
lO12919g
10/29/98
I0/29t98
10/2 9198
10/29198
10/29198

Approved By: ~
I g44~121597a

Date:

Service Request: K9807169~
Date Collected: 10t15198
Date Received: 10116198

Units: ug]L (ppb)
Basis: NA

Date
Analyzed Result

10129198
ND

10129t98 ND
10/29t98 !rid
10/29198 ND
1012919g ND

10/29t98 ND
10/29198 ND
10129198 ND
10/29t98 ND
10/29198 ND

Result
Notes

00080

I
i
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I

KMB00007393



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUM.BIA ANALYTICAL SERVICES, INC.

Analytical Report

Ha~ Crowser,
Port of~o~d T~a141562~6
Water

HC-WS-01-B
K9807169-019

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method !VIRL Factor

EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
]~PA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0,5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
t~A 5030B 8260B 0.5
EPA 5030B 8260B 0.5

!
1
I
1
I
t
1
1
I
1

Date
Extracted

10/29/98
10t29/98
10/29t98
10/29t98 ~
10/29/98
I0/29198
10129198
10/29198
10/29198
10/29198

Service Request: K9807169
Date Collected: I0!15198
Bate Received: I0!16t98

Units: ug/L @pb)
Basis: NA

Date
Analyzed Result

10/29/98 ~D
10/29/98 ND
10/29t98 lq-D
10/29198 N’D
10/29/9g b~D
10/29/98 ~¢D
10/29/9g ND
10/29198 bid
10/29198 ~
10129198 ND

Result
Notes

!
I

Dat :

KMB00007394



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crows~, Inc.
Port of Portland Terminal 415624-06
Water

Sample Name: HC-WS-02-M
Lab Cod~: K~807169-020
Test Notes;

Volatil~ Organic Compounds by GC/MS

Service Request: Kgg07169
Date Colleeted: 10115198
Date Received: 10116198

Prep Analyfis Dilution

Analyte Method Method MRL Factor

Benzene EPA 5030B 8260B 0.5 1

Trichloroethene (TCE) KPA 5030B 8260B 0.5 I

Toluene EPA 5030B 8260B 0.5 I

Te~rachloroetheae (PC]E) EPA fiO30B 8260B 0,5 1

Ethytbcw_zene EPA 5030B 8260B 0.5 1

m,p-Xyl~nes EPA 5030B 8260B 0.5 1

o-XylCn¢ EPA 5030B 8260B 0.5

1,3-Dichlorobenzene EPA 5030B 8260B 0.5

1,,bDichlorober~zen~ EPA 5030B 8260B 0.5 l

1,2-Dichlorohenzene EPA 5030B g260B 0.5

Date     Date
Extracted Analyzed

i0/29/98 10/29t98
10/29t98 10/29198
10/29/98 10/29/98
10/29/98 10129198
10/29t98 10/29/98
10129198 10/29/98
10/29198 I0129/98
I0/29198 10/29/98
10!29198 10/29!98
10/29/98 10129198

Units: ugg., (ppb)
Bas~s: NA

Result
Resutt Notes

ND

I
i
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I

I~ $4~J1215~/a
07169VOA~MB~- I(Y28FO39 ll/12/98

Date:

KMB00007395



O
O

~ Client:
’Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyie

Trichloroethen~ (TCE)
Toluen~
Tetrachlom~then~ (PCE)
Ethy|benzene
m,l>-XyI~nes
o-Xylens
t,3-Dichlorobenzene
1,4-Dichtorobenzeae
1,2-Diehlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port of Portland Terminal 4/5624-06
Water

Volatile Organic Compotmds by GC/MS

HC-WS-02-B
K9807t 69-021

Prep Analysis Dilution
Method Method MRL Factor

EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0,5
EPA 5030B 8260B 0,5
Fek~A 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0,5
EPA 5030B 8260B 0.5
EPA 5030B $260B 0.5

1
1
1
1
I
I
t
1
1
l

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10115198

Units: u~=/L (ppb)
Basis: NA

Date D ate Result
Extra.ted Analyzed Result Noles

I0/29t98
10~29198
10/29/98
t0/29198
10t29/98
10/29198
10129198
t0/29198
1012919g
10/29/98

10/29198 ~
10/29/98 ND
10/29/98 lffD
i0/29/98 ND
10t29t98 lq’D
10/29/98 ~D
10129198 bid
10129198 ~D
10/29198 ~
10129198 ND

I1
il
Ii

il
il
il

~/~ 69VDA.MB~ - lff28Fll~O 1 lll2a:)g

Date:

KMB00007396



Client:
Pro~ect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc,
Port of Portl~md Terminal 4/5624-06

Sample Name: HC-WS.03-M
Lab Code: K9807169-022
Test Notes:

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Analyte Method Method MRL Factor

Benzene EPA 5030B 8260B 0,5
Trichloroetlxene (TCE) EPA 5030B 8260B 0.5
Toluene EFA 5030B 8260B 0.5
T~traehlorcethene ~CE) EPA 5_030B ,8260B 0.5
Efftylbeltzene Eq?A 5030B 8260B 0.5
m,p-Xyleaes EPA 5030B 8260B 0,5
o-Xylene EPA 5030B 826013 0,5
1,3-Dichlorobenzene EPA 5030B 8260B 0.5
1,4-Dichlorobeazene EPA 5030B 8260B 0.5
1,2-Diclflorobeazene EPA 5030B 8260B 0.5

t
I
1
1
I
1
1
I
1
1

Date
Extracted

I0129/98
10/29/98
10/29198
10/29198 ¯
10/29/98
10/29/98
10/29/98
10/29198
10/29198
I0/29198

Service Request: K9807169
Date Collected: 10115t98
Date Received: 10116/98

Date
Analyzed Result

I0/29198 ND
!0129198 ND
10!29198 ND
10/29t98 ND
10/29198 ND
10/29!98 ~q3
10129/98 ND
10129198 ND

10129/98 ND
10/29/93 ND

Remit
Notes

I
I
I
I
I
i
I
i
I

I

m

I

Date:

KMB00007397



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Trichtoroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbeazene
m,p-Xytenez
o-X¥tene
1,3-Diehlorobenzene
1,4-Dichlorobeazene
t,2-Dichlorobenzen*

COLUMBIA ANALYTICAL SEI~VICES, INC.

Analytical Report

Hart Crovcser, Inc.
Port of Portland Terminal 415624-06
Water

Volatile Organic Compounds hy GC/MS

HC-WS-03-B
K9807169-O23

Service Request: 1(9807169
Date Collected: 10115198
Date Received: 10t16198

Units: ug/L (ppb)
Basis: NA

Prep Analysis Dilution Date Date
Method Method MRL ,Factor Extracted AnalyzedResult

EPA 5030B 8260B 0.5 ~! 10/29/98 10129t98 ~D

EPA 5030B 8260B 0.5 1 10129198 t0129198 ND

EPA 503013 8260B 0,5 ! 10129198 10/29198 ND

EPA 5030B 8260B 0.5 I 10/29/98 10/29/98 ND

EPA 5030B 8260B 0.5 I 10/29/98 10/29t98 DD

EPA 5030B 8260B 0.5 t 10129198 10129198 ~

EPA 5030B 8260B 0.5 1 10/29t98 10/29198 I, ID

EPA 5030B 8260B 0.5 1 10129198 t0/29198 ND

EPA 5030B 8260B 0.5 1 10129198 ’ 10/29198 N"D

EPA 5030B 8260B 0.5 1 10129198 10129198 ND

Result
Notes

KMB00007398



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trichiorceth~e (TC]~)
Toluene
Tetrachlomethen~ (PCE)
E~ylbenzene
m,1>Xylenes
o-Xylene
1 ~3*Di~htomb~en~
!,4-Dichl~robenz~ne
1,2-Di~hlorobenz~ne

COLUMBIA ANALYTICAL SERVICES, INC.

~ Crow~% Inc.
Port o f 1%rdand T~’m.inal 4/5624-06
Water

Volatile Organic Compound~ by (]C/MS

HC-RB-10O
K9807169-024

Prep Analysis
Method Method

EPA 5030B ’ ~ 8260B 0.5
EPA 5030B 8260B 05
EPA 5030B ¯ 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B g260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5

Dilution
Factor

1
1
1
1
1
1
t

l
1

Service Request: K9307169
Date Collected: !0/15/98
Date Received: 10/16193

Date     Date
Extracted AnalyzedResult

10/29/98 10/29/93 ND
10/29193 10/29/98 ND
I0129t98 I0/29t98 0.9
10/29/98 I0/29/98 ~
10/29198 I0/29Dg ND
10/29/98 10/29/98 ND
10/29198 10/29193 ND
t0/29198 10/29/9S ND
10/29198 10f291% ND
I0/29193 10t29/93 ND

Result
Notes

I
I
I
I
I
I
I
I
I
I
I
I
I
I

gTI 6’~VOA*M ~�; - 1028F~4~

I
I
I

KMB00007399



:Client:
Project:
Sample Matrix:

COLTSM~IA ANALYTICAL SERVICES, INC.

AnalyticaI Report

Flar~ Crows=r,
Po~t of Po~dm~d Tcrmina1415624.06
Wa~

Sami~le Name: HC-RB-10t
Lab Code: K9807169-025
T~t Notes:

Vol~tile Organic Compounds by GC/MS

Service Request:
Date Collected:
Date Received:

K9807169
10115t98
t0116198

Prep Analysis Dilution
Anaiyte Method Method MRL Factor

B~azene EPA 5030B 8260B 0.5 1
Tdehloroetheae (TCE) ~A 5030B 8260B 0,5 I
Tolu~e ~A 5030B 8260B 0.5 t
Te~oroe~� ~CE) ~A 5030B 8260B 0,5
E~ytb~ene ~A 5030B 8260B 0.5 1
~Xyl~es EPA 5030B 8260B 0.5 !
~Xyl~e EPA 5030B 8260B 0.5 1

t~-Die~orob~eae ~A 5030B 8260B 0.5 !
1,~D~e~om~e ~A 5030B 8260B 0.5 I

t ~-DieNorcbe~e ~A 5030B 8260B 0.5

Units: ug]L (ppb)
Basis: NA

Date     Date
Extracted AnalyzedResult

10129198 10/29/98 tq’D
10/29/98 10/29/98 ND
10/29198 10/29t98 0.8

¯ 10129198 10/29t98 FtD
10/29/98 10/29198 ~D
10129198 1.0/2919g lffD
10/29/98 10/29198 ND
10f29/98 10/29/98 ND
10/29198 10129198 ~
10/29198 10129/98 bFD

ResuIt
Notes

Date:

t~No.:

KMB00007400



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Tri~hlomethene (TEE)
Toluene
Tetrachloroethene ~CE)
Ethylbenzene
ra~p-Xylene~
o-Xylene
1,3-Dichlorobenzene
1 o4-Dichlorobenzene
1,2-Diehlorobenzene

COLUIVIBIA ANALYTICAL SERVICES, INC,

Analytical Report

Hart Crowser, Inc.
Port of Portland Term~a1415624-06
Water

Service Request: K9807169
Date Collected: NA
Date Received: NA

Met.hod Blank
KWG9803732-1

Volatile Organic Compounds by GC/MS

Prep Analysis
Method Method MRL

EPA 5030B 8260B 0,5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 05
EPA 5030B 8260B 0,5
~PA 5030B ~ 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 503013 8260B 0.5
EPA 5030B 8260B 0.5

Dilution Date     Date
Factor Extracted Analyzed

1
1
1
1
1
1
1
1
1
1

10t29/~8 10/29t98
10129198 10/29/98
10/29198 10i"/9/98
10/29/98 10/29/98
10/29/98 10/29t98
I0/29/98 10/29/98
I0/29/98 10t29198
10/29!98 i0/29198
I0/29/98 t0/29/98
10129/98 10/29198

Units: ug~ (ppb)
Basis: NA

Result
Result     Notes

I
I
I
I
I
i
I
I
I
i
I
I
i
I

Date:

I
I
i

KMB00007401



!

Client:
Project:
SampIe MatrLx:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

Triet-dorveth~e (TCE)
Tolueae
Tetra~Hor~ethene (PCE)
Et~yl~mnzene
m,p-Xylenes
o-Xylmae
1,3-Diehlorebenzeae
1,4-Dichlorobenzeae
t ,2-D~ehlorebenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crow~er. Ino.
Porl of Poland Termina1415624-06
Water

Service Request: K9807169
Date Collected: HA
Date Received: HA

Meth~cl Blank
KWG9803752-3

Volatile Organic Compounds by GC/MS

Units: u~/L
Basis: NA

Prep AnaIysis Dilution
Method Method blRL :Factor

EPA 5030B 8260B 0,5
EPA 503013 g260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5
HPA 5030B 8260B 0,5
F, PA 5030B 8260B 0,5
EPA 5030B 826013 0.5
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5

I

I
I
t

t

!

Date    Date
Extracted Analyzed

10129198 10/29/98
I0/29/98 10/29/98
10129198 10/29/98
10129198 10t2919g
10/29/98 10/29!98
10t29/98 10/29198
10129198 10129198
10/29/98 10129198
10129198 10129198
10t29t98 t0/29198

Result
Result Notes

KMB00007402



CHent:
Project:
Sample Matrix:

Sample Name:
Lab Code: ~
Test Notes;

Analyte

Trichloroetheaae (TCE)
Toluene
T=trachloroethen= (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
l$-Dichlorobenzene
1,4-Diehlorobenzene
1,2-Dithl~mbenze~e

COLUMBIA ANALYTICAL SERVICES, INC.

Analyt2cal Report

Hmrt Crowser, !he.
Port of Portland Terminal 4/5624-06
Water

Method, Blank
KWG9803T]0-

Volatile Organic Compolmds by GC/MS

Prep Analysis Dilution
Method " Method ~ blRL Factor

F_2A 5030B 8260B 0.5
EPA 5030B ¯ 8260B 0.5
]SPA 5030B 8260B 0.5 I
EPA 5030B 8260B 0.5 I
EPA 5030B 8260B 0,5 t
EPA 5030B 8260B 0.5
EPA 5030B 8260B 0.5 1
EPA 5030B 8260B 0.5 1
EPA 5030B 8260B 0.5 , 1
EPA ~030B 8260B 0.5 1

Service Request: K9807169
Date Collected: NA
Date Received: NA

Basis: NA

Date     Date
Extracted AnalyzedResult

10130198 10/30198 ND
10130198 10130198 ND
10130198 10130198 lq’D
10130198 10/30t98 ND
10/30t98 10130198 bid
10/30198 10/30198 ND
10130198 t0/30/98 ND
10130/98 I0/30/98 ND
10130198 10130198 ND
10130198 10130198 bid

Result
Notes

I
I
I
I
i
!
I
!
!

l -.~t-V 121597a
00090

KMB00007403



Clieut:
Project:
ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Amlytical Report

Hart Cr~wser, Inc.
Fort of Portland Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10/I5/98
Date Received: !0/16198

Sample Name:
Lab Code:
Test Notes:

Aaa~yte

Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimsthylphenol
Naphthalene
Benzoic Acid
Hexaehlotobu~dierte
Acermphthylene
Dimethy[ Phthalate
Acenaphthene
Diber~zofuran
Flaor~e
Diethyl Phthalate
N-Nitrosodip henylamine
H~xachI~robenzene
Pe~tad’dorophenol
Pherumthre~¢

A-n-~utyl Phthalate
F~uoraathens

Buty! Benzyl Phthalate
Benz(a)atlthraeeae
Chryse~e
Bis(2-~thylhexyl) Phthalate
D~-n-~ctyl Phthalate
Beazo(b)fluoraatheae
Benzo(k)fluorantheze
Beazo(a)pyrene
Indent( 1,2,3-cd)pymne
Dibe~a,h)mthrac~xe
Benzo(g,h,i)perylene

Base NeutragA~id Semivolatfle Organic Compounds

HC-8-36
K98071694301

Prep Analysis Dilution Date
Method Method ~ Factor Extracted

EPA 3550A SIM 20 1 10t27/98
EPA 3550A S~V[ 6 1 10127/98
EPA 3550A SRvl 6 1 10/27198
EPA 3550A SIM 20 1 10127198
EPA 3550A SIM 6 1 10t27198
EPA 3550A SIM 20 I 10/27198
EPA 3550A SIM 100 i 10t27/98
EPA 3550A S]M 20 1 10/27t98
EPA 3550A SIM 20 1 10/27/98
EPA 3550A SIM 20 I 10127198
EPA 3550A SIN[ 20 1 I0t27/98
EPA 3550A SIM 20 I 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A S]IVI 12 1 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A SIM 60 1 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A SIM 20 ! 10127198
EPA 3550A SIN[ 20 t 10127198
EPA 3550A SIN[ 20 t 10127198
EPA 3550A SIN[ 20 t 10127198
EPA 3550A S]~ 20 I 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A 8IM 20 I 10/27/98
EPA 3550A SIM 20 1 10127198
EPA 3550A SIN[ 20 1 10127198
EPA 3550A SIM 20 t 10127198
EPA 3550A 8IM 20 1 10/27198
EPA 3550A $IM 20 1 t0/27198
EPA 3550A SIN[ 20 1 10/27/98
EPA 3550A $]M 20 1 10/27/98
EPA 3550A SIN[ 20 t 10127198

Units: u~I<g (ppb)
Basis: Dry

Date Result
Analyzed Rest~t Notes

1215/98 ND
!2/5!98 ~
t215/98 ND
1215/98 ~ *
1215198 ND
1215198 33
1215198 ND
1215t98 N~
1215/98 ND
1215t98 ND
1215198 23
12/5198 ND
1215198 ND

1215198 ND
12/5198 ND
12/5t98 ND
1215198 ND

12/5/98 150
12/5t98 27
12/5198 ND
12!5198 310
12/5198 380
1215198 ND
12/5/98 I70
1215198 t70
12/5198 50
12/5/98 ND
12/519 8 150
12/5198 98
12/5198 180
12/5198 340
12/5198 50
12/5198 220

3- and 4-Methylphenoi coehte. Quaatitated using 4-MethylphenoI.

Approved By" Date:

00091

KMB00007404



Client:
Project:

¯ ~ample Matrix:

Sam.pie Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Repolt

Hart Crowser, ~c.
Port, of Portland TerminaI 4/5624-06

Base Neutral/Acid Semivolatfle Organic Compounds

HC-S-34
K9807169-002

Prep Analysis
Method Method

EPA 3550A
EPA 3550A SI~
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EFA 3550A SIM
EPA 3550A SIN[
EPA 3550A SIiV[
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A 8IM
EPA 3550A
EPA 3550A $IM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIiV~
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A
EPA 3550A
EPA 35~0A
EPA 3550A SIM
EPA 3550A SIM

Dilution Date Date
MILL Factor Extracted Analyzed

20 1 10/27198 12/5198
6 1 10127198 12/519g
6 i 10127198 12t5198
20 1 10127198 12/5198
6 t 10127198 12/5198
20 1 10127198 1215198
100 I 10/27198 1215198
20 ! 10/27198 1215198
20 t 10/27198 12/5/98
20 1 10127/98 1215/98
20 t I0/27/98 12/5/98
20 1 10t27198 1215/98
20 1 I0/27198 1215198
20 i 10/27198 1215198
12 1 10/27198 12/519g
20 1 10/27t98 12/5/98
60 1 10/27198 1215198
20 I 10t27/98 1215198
20 1 10/27/98 1215198
20 I 10/27198 12/5/98
400 20 10127198 12/6/98
400 20 10/27/98 12/6/98
20 1 10/27/98 t2/5/98
20 1 10/2,7/98 I2/5/98
20 1 10/27/98 t2/5/98
20 t 10127198 12/5!98
20 1 10/27/98 1215198
20 1 10/27/98 12/5/98
20 t 10!27/98 t215198
20 1 10/27/98 ~12/5198
400 20 10/27/98 1216198
20 1 10/27198 12t5/98
20 1 10/27/98 t215/98

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16t98

Basis: Dry

Result
Result Notes

ND

100

5O

200
23

540
I00

230O
,28O0

690
730
80

540
340
490
1300
If0
610

Apvroved By:~;~B~VM.[~-~ mri.

3- and 4-Methylphenol coelute. Quauti~ated usLug 4-MethylphenoL

Date:

!
!

00092

KMB00007405



Client:
Project:
’~mple Matrix:

COLUMBIA ANALYTIC~ SERVICES, INC.

Analy~cal Repo~

Hart Crowser, Inc.
Pert of Portland Terrainal 4/5624-06
Seddment

Service RequeM:
Date Collected:
Date Received:

K9807169
10/15!98
t0/t6/98

Sample Name:
Lab Cede:
Test Notes:

Analyte

Ba~� Neutral/Acid Sernivolatile Organic Compounds

HC~0
K9807169~03

Prep Analysis Dilution
Method Method blRL Factor

Date Date
Extracted Analyzed

EPA 3550A S]M 20 1 10127198 12t5/98
EPA 3550A S]M 6 1 10127198 1215198
EPA 3550A SIM 6 1 10/27/98 12t5198
EPA 3550A S1M 20 1 10t27!98 1215/98
EPA 3550A SIM 6 1 10/27/98 12/5/98
EPA 3550A SIM 20 1 ’ 10127198 12/5t98
EPA 3550A S~,f 100 1 10/27198 19.15t98
EPA 3550A SIM 20 I 10127198 12/5t98
EPA 3550A 8]M 20 1 10127198 12/5/98
EPA 3550A SIM 20 1 10127198 12/5198
EPA 3550A $IM 20 1 10127/98 12/5/98
EPA 3550A SIM 20 1 10127/98 1215t98
EPA 3550A 8IM 20 t 10/27f98 1215/98
EPA 3550A S]bI 20 1 10127198 12/5/98
EPA 3550A SIM 12 ! 10127t98 1215198
EPA 3550A SIM 20 t 10/27/98 1215198
EPA 3550A SIM 60 t 10127t98 12/5/98
EPA 3550A Sl!vl 400 20 10t27198 1216198
EPA 3550A SIM 20 1 10127198 12/5/98
EPA 3550A S/M 20 1 10/27/98 1215198
EPA 3550A S~VI 400 20 10127198 1216198
EPA 3550A S~vl 400 20 10t27/98 12/6198
EPA 3550A S~vl 20 1 10/27t98 12/5/98
EPA 3550A SIM 400 20 10127/98 12/6/98
EPA 3550A SIM 400 20 10127198 1216198
EPA 3550A SIM 20 I ’ 10127198 1215198
EPA 3550A SIM 20 t 10127198 12/5/98
EPA 3550A SIM 400 20 10127198 12/6t98
EPA 3550A SIM 20 I 10/27/98 1215t98
EPA 3550A SIM 400 20 10127198 I216198
EPA 3550A SIM 400 20 10/27/98 1216198
EPA 3550A SIM 200 1 10t27198 12/5/98
F~A 3550A SIM 400 20 10127198 1216198

Units:
Basis:

Result

ND

ND
ND
ND
23

ND
ND
ND
130
43

N’D
1000
170
ND
3000
2500
lid
!300
1700
350.

15~
690
1700
2600
290
1300

Result
Notes

3- azld 4-Me~ylpheaol coelute. Qaaatilated ~kug 4-Methylphenol.

Apl~roved By:
’~f6~SVM.F.~ - 5 b’2 7,’:;.~

00093

KMB00007406



CHent:
project:

’maple Matrix:

Sampte Name:
Lab Code:
Test Notes:

Analyte
l~enol
]3e~,l Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
t-Iexachl orobutadieae
Aeen±phthylene
Dimethyl Phthalate
A~enaphthene
Dibenzofuran
FIuore~¢
Diethyl Phthalate
N:Nitrosodiphenylamine
H~xachlorobermene
Peatach!orophenol

"~thracerte
i~n-butyl Phthalate

Bt~f Benzyl Phthalate
Bet~a)anthrace~e

Bi.s(2-ethylhexyl) Phthalate
Di-n--octyI Phthalate
Beazo~b)fluoranthene
Betmo(k)fluorantheae
Benzo(a)pyrene
Indeno( L2,3-ed)pyrene
lXbenz(a,h) anthraceae
Benzo(g,~h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, inc,
Port of Portland Terminal 415624-06
Sediment

Service Request:
Date Collected:
Date Received:

Base N~,utraLtAcid Semivolatile Organic Compounds

HC-8-39
K9807 t 69-004

Units:
Basis:

Prep AnaIysis Dilution
Method Method lVIRL Factor

EPA 3550A SIM 20
- EPA 3550A SIM 6
EPA 3550A ShVI 6
EPA 3550A StM 20
EPA 3550A SIM 6
EPA 3550A SIM 20
EPA 3550A SIM I00
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIiVI 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SEvI 20
EPA 3550A SIM 20
EPA 3550A SIM 12
EPA 3550A SIM 20
EPA 3550A SIM 60
EPA 3550A StM 1000
EPA 3550A StM 20
EPA 3550A SIM 20
EPA 3550A S]i’VI 1000
EPA 3550A SIM 1000
EPA 3550A StM 20
EPA 3550A SIIVf 1000
EPA 3550A SIM 1000
F.2A 3550A Slim 20
EPA 3550A SIM 20
EPA 3550A S]M I000
EPA 3550~ SIM 1000
EPA 3550A SIM I000
EPA 3550A SIM i000
EPA 3550A SIM I000
EFA 3550A SIM I000

t
1
1
t
t
1
1
1
1
!
1
1
1
1.
t
1
1

50
1
I

50
50

1
50
50
!
t

50
50
50
’ 50
50
50

Date    Date
Extracted Analyzed Result

10127198 12/5/98 NO
10/27!98 1215198 ND
10/27/98 12/5/98 ND
10127198 12/5/98 ND
10/27!98 12/5198 ND
10/27!98 1215198 49
10/27/98~ 1215198 ND
10t27!98 1215198 ND
10127198 1215198 ND
10/27!98 12/5198 ND
10/27/98 1215198 520
10/27/98 1215198 - 160
10/27/98 1215198 390
10/27198 12/5/98 ND
10/27/98 12/5198 ND
10127198 1215198 ND
10/27198 12/5/98 ND
10127!98 12/6t98 4700
10127198 12/5/98 600
10127198 12t5/98 ND
10/27/98 1216198 I30~0
10/27/98 12/6198 10000
10127198 12/5198 ND
10/27!98 12/6198 6200
10/27/98 12/6198 7000
10/27198 12/5198 290
10127/98 12/5198 t~
10/27/98 12/6198 6500
10/27/98 12/6/98 5500
10t27/98 12t6/98 6700
10/27/98 12/6198 10000
10/27/98 1216198 1700
10127198 1216198 5400

K9807169
10115198
10116198

ResuR
Notes

i
I
I
I
I
I
i
I
I
I
I
I
I
I

App..rove d Bv:
X,7~69SVM,~I~- 4 b~7/~

3- and 4-Methylphenol ¢oelute. Quantitated using 4-Methylphenol.

I
I
I
i

PagcNo=

00094 i

KMB00007407



Project:
n ~.mple Matrix:

Sample Name:
Lab Code:
Test Notes:

Phenol
Bell Alcohol
2-MethyIphenol
4-Me~y]phenol
2,4-Dimethylphenol
Naphthalene
Be~zo~e Acid

Acena~h~ylene
Dime~yl Ph~a~

~e~yl Ph~ate
N-~s~phenyl~e
He~e~orob~eae
P~m~orophenol
Phe~e
~eene
~#-bu~l Ph~ate

Bi~2~y~e~t) Ph~ate

Di~(~~e

COLUMBIA ANALYTICA~ SERVICES, INC.

Analytical Re

Hart Crowser, Inc.
Port of Pertland Terminal 415624-06
Sediment

Base Neutral/Acid Semivolatite Organic Compounds

HC-S-38
K9807169-005

Service Requeg:
Date CotIected:
Date Received:

Units:
Basis:

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 35.50A
HPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA3550A
EPA3550A    SIM
EPA3550A
EPA3550A    SIM
EPA3550A
EPA3550A    SIM
EPA3550A
EPA 3550A S]M
EPA 3550A SIM
EPA 3550A
HPA 3550A
EPA 3550A SIN[
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A

Dilution Date Date
MRL Factor Extracted AnalyzedRestdt

20 ! 10127198 1215198 55
6 ! 10/27t98 1215198 ND
6 1 10127198 1215198 17
20 t I0127198 12/5/98 51
6 ! 10127198 !2/5t98 9
20 I 10127198 12!5/98 540
I00 1 10127198 12/5198 ND
20 1 10127198 12!5t98 ND
20 I 10127198 12!5t98 ND
20 1 10/27/98 I2/5/98 ND
1000 50 10!27/98 1216198 4000
500 50 10127198 I216198 860
20 1 I0/27/98 12/5198 . ND

20 1 t0/27/98 1215/98 ND
12 1 t0127198 1215198 ND

20 1 10127198 1215198 ND
60 1 10t27/98 12t5/98 ND
1000 50 10127198 12/6/98 231300
I000 50 10/27!98 12/6198 4100
20 1 10~27/98 1215198 ND

10000 500 10/27/98 1216198 581300
10000 500 10127198 I2/6/98 46000
20 1 10127198 1215198 ND
1000 50 10/27198 1216/98 29000
I000 50 10/27198 1216198 31000
20 -i 10/27198 12/5198 310
20 1 10127198 1215/98 ND
1000 50 10127198 1216!98 34000
1000 50 10127198 !216198 21000
1000 50 10127198 t216!98 31000

I0000 500 10127198 12/6t98 53000
I000 50 10127198 12/6t98 7200
I000 50 10/27198 1216198 231300

K9807!69
10/I5198
10f16/98

Result
Notes

Approved By:

and 4-Methyipheaol ¢oelute. Quantitated using 4-Me~ylphenol.

Date:

KMB00007408



Client:
¯

.Unple Matrix:

Sample Name:
Lab Code:
Tes~ Note~:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Har~ Crows~ro hc.
Port ofPortland Tcrmin~ 415624-06
Sed~neut

Base Neutral/Acid Scmivolatile Organic Compour~.ds

HC-S-44
K9807169-006

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIN[
L~A 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A SlM
F.2A 3550A StM
EPA 3550A
EPA 3550A
EPA 3550A
~PA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A "
EPA 3550A S1M
EPA 3550A SIM
EPA 3550A 8IM

Dilution Date Date
lVlRL Factor Extracted AnalyzedResult

20 1 10127198’12/5198 ND

6 1 10127198 12/5198 ITD
6 l 10127198 12/5198 ND
20 ! 10127198 12/5/98 ND
6 ¯ I 10127198 1215198 ND
20 t 10127t98 1215198 39
100 1 10127/98 1215/98 ND
20 I 10127t98 12/5/98 ND
20 I 10127198 12/5!98 . N~
20 t 10/27t98 12/5198 ° biD
20 I 10127/98 1215198 150
20 t 10127198 t2/5198 91
20 ! 10127198 12/5198 180
20 1 10127198 1215198 ND
12 t 10/27t98 1215198 ND
20 1 10127198 1215198 ND
f!0 1 10/27198 12/5198 ND
400 20 10127198 12/6/98 970
20 1 10127198 1215198 170
20 I 10127198 1215198 ND
400 20 10t27/98 1216198 1800
400 20 10127198 1216198 1500
20 1 10127198 1215/98 ND
20 1 I0/27/98 1215198 640
20 1 10/27/98 1215198 610
20 1 10/27198 1215/98 270
20 1 I0127198 1215198 ND
20 1 10127198 1215198 670
20 1 I9/27198 t2/5/98 380
20 1 !0/27198 12/5198 670
400 20 t0/27198 t2/6198 I400
20 1 t0/27198 12/5/98 140
20 t I0127(98 1215198 : 520

3- and 4-Ms~ylphenot coeluteo Quantltated u_~ing 4-Methylphenol.

K9807169
10t15198
10116198

Result
Notes

i
i
i
i
I
i
I
I
I
I
i
I

i

I

Approved By: Date:
JAil

l ;

Page-No,:

00096 I

KMB00007409



Sample Namo:
Lab Code:
Test Notes:

Anatyte

B e.azyl Alcohol
2-Methylphgnol
4-Methytphenol
2,4-Dimethylphenol
Naphthalene
Bertzoio Acid
Hexachlombutadiene
Aeenaph~ylene
Dh-nethyl Phtha!ate
Aeenapht~ene
Dibenzofiiran

D~ethyl Phthalate
N-Nitrosodiphenylamine
He.xaehlombengeno
Pe~taeMorophenol .
Phena~threne
^nthracene

n-butyl Phthalate
l(mrantheme

Butyl Bea:~yl Phthalate
Benz(a)anthracen¢

B is(2-e~ylh~xT1) Phthalate
Di-n-octyl Phthalate
B~nzo(b) fluoranthene
Benz~k) fluoranthene
Benze<a)pyrene
Iadeno( 1,2,3 -ed~py~ene
Dibenz(%h)antmw.ene
Benzo(g~h,i)pevylene

COLUMBIA ANALYTICAL SERV~q ~ES~, INC.

Analytical Report

Ha~ Crow~er, Inc.
Port of Portland T~rminal 4/5624-06
Sediment

Service Request: K98071°69
Date Collected: 10/15198
Date Received: I0116198

Base Neutral!Acid Semivolatile Organic Compounds

HC-S-43
K9807169-007

Units: ug/Kg (ppb)
Basis: Dry

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A
EPA3550A    SIM
HPA 3550A
EPA3550A    S]M
EPA3550A
EPA3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM.
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA3550A    S1M
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A    S]2VI
EPA3550A
EPA 3550A SIM
EPA 3550A
EPA3550A SIM
EPA3550A
HPA 3550A
EPA 3550A SIM
EPA 3550A ShM
EPA 3550A SIlVl
EPA 3550A SIM

Dilution Date Date
MRL FaVor Extracted AnalyzedResalt

20 I 10t27/98 12t5198 ND
6 t 10127198 12/5/98 bid
6 t 10127198 1215198 ND

20 t 10127198 1215/98
6 1 10/27!98 12/5/98
20 1 10/27198~" 1215198
100 1 10/27t98 12/5/98
20 1 10/27!98 12f5/98
20 1 10/27/98 1215/98 ND
20 t 10/27/98 1215198 N’D
20 t 10127198 1215198 60
20 I 10/27/98 1215/98
20 ! 10/27t98 1215198 42
20 1 10/27!98 1215198 ND
I2 1 10/27/98 12f5198 ND
20 1 10/27/98 12/5/98 bid
60 1 10127198 12/5/98 ND
20 t 10127198 12/5/98 430
20 t 10127198 1215198 99
20 t 10t27198 1215198 ND
400 20 10/27/98 12/6198 1700
400 20 10/27198 1216198 1500
20 t 10/27!98 1215198 20
400 20 10127198 1216198 830
400 20 10/27/98 1216198 1!00
20 I 10/27198 12/5198 550
20 t 10127198 12/5198 40
400 20 I0/27198 1216198 820
20 I 10/27/98 12t5198 510
400 20 10/27198 12/6198 1100
400 20 I0/27/98 1216/98 !700
20 1 t0/27198 1215t98 I70
20 ! 10f27198 1215198 580

Result
Notes

3- and 4-Methytphenol coelute. Q~antitated using 4-Methylphenol.

Approved Date:

00097

KMB00007410



CHent:
~roject:

"tmpIe Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwr, ex, Inc.
Port of PortlamI Termina! 4/5624-06
Sedimeat

Base NeutraYAcid Semivolatile Organic Compounds

HC-S-42
K9807!69-008

Prep Analysis Dilution Date
~fethod Method MllL Factor Extracted

EPA 3550A StM 20 I I0127/98
EPA 3550A SIM 6 ! 10/27198
EPA 3550A SIM 6 I 10/27/98
EPA 3550A SIM 20 : t 10127198
EPA 3550A SIM 6 1 10/27/98
EPA 3550A SIM 20 t : 10127198
EPA 3550A SIM 100 1 I 0t27/98
EPA 3550A SIM 20 1 10/27/98
EPA 3550A SIM 20 t I0t27/98
EPA 3550A SIM 20 1 I 0/27!98
EPA 3550A SIM 500 50 10t27198
EPA 3550A SIM 20 1 10t27/98
EPA 3550A SIM 20 t 10127198
EPA 3550A- SIM 20 1 10t27/98
EPA 3550A SIM t2 t ~ 10/27/98
EPA 3550A SIM 20 I 10127198
EFA 3550A 81NI 60 I 10t27t98
EPA 3550A StM 1000 50 10127198
EPA 3550A ~Sh-M I000 50 10t27t98
EPA 3550A SIM 20 t 10127t98
EPA 3550A SIIVI I000 50’ 10/27/98
EPA 3550A SIM 1000 50 10/27t98
EPA 3550A SIM 20 I 10t27t98
EPA 3550A SIN[ I000 50 10127/98
EPA 3550A 81M 1000 50 I0/27198
EPA 3550A SIM 20 1 10/27t98
EPA 3550A SIM 20 t 10/27198
EPA 3550A 8IM I000 50 10/27198
EPA 3550A 8IM 1000 50 10/27/98
EPA 3550A SIM I000 50 10127198
EPA 3550A SIM 1000 50 i0/27198
EPA 3550A SIM 1000 50 10127t98
EPA 3550A SIM 1000 50 !0/27198

Service Request:
Date Collected:
Date Received:

Unit~:
Basis:

Date
Analyzed Remit

12/5/98 ND
12/5f98 lid

¯ 1215198 biD
1215/98 ND
1215198 ND

1215/98 92
I215/98 ND
I215/98 ND
I2/5!98 23
1215t98 ND
1216198 920
1215198 170
!215/98 420
12/5/98 ND
12/5!98 ND
t215f98 i%’rD
!2/5/98 ND
12/6198 5300
1216t98 ,,1500
12/5t98 ND
1216/98 17000
1216/98 16000
12/5/98 37
1216t98 1 I000
12/6198 t t000
I215/98 500
t215198 I00
I2/6/98 11000
1216/98 8800
t2/6198 14000
12/6198 18000
12/6/98 2600
12/6/98 I I~00

K9807169
!0!15/98
10116/98

Result
Notes

I
i
I
I
i
i
i
i,
i
I
I
i
I
I

3- and 4-Methylpheaol coelute. Quantitated using 4-MeLhylphenol.

I
I
I

Approved By:

~/|~gSVM.EI~7 * 8 !/28.t9~

I

KMB00007411



Client:
~roject:

ample Matrix:

COLIJTVIBIA ANALYTICAL SERVI,C~ES, INC.

Analytical Report

Hart Crowsef, Inc.
Port of Portlaad Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10115/98
Date Received: 10116198

Sample No_me:
Lab Code:
Test Notes:

Phenol
Benz’yl Alcohol
2-Methyiphenol
4-Methylpheno|
2o4-Dkmethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutad~cme
Acemphthylene
Dimcthyl Phthalate
Acemphtheae
D£heazofuran

Diethy~ Phthalate
N-Nitrosodiphcnylamiae
Hexachlofobenzene
Pe~taehlorophenol
Phenauthrene

~-n-buty| Phthalate
Flueranthene

Butyl Benzyl Phthatate
Benz(a)anthracene

Bis(2-ethylhexyl) PhthMat~
Dba-~ctyt Phthalate
Be~zo(b)fluomuthene
Be~zc<k)fluoranthene

I~den~t ~2,3 -cd)pyr vae

Benzo(g&i)petylene

Base Neutra!/Add Semivolatile Orgardc Compounds

HC..S.41
K9807169-009

l~rep Analysis
Method Method

EPA 3550A
EPA 3550A SIM
EPA 3550A S]~VI
EPA 3550A SIIvf
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SHvl
E’I?A 3550A StM
EPA 3550A
EPA 3550A SIIV~
EPA 3550A SIM
h-"PA 3550A SIM
EPA 3550A S!M
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SEvl
EPA 3550A
EPA3550A    SIM
EPA3550A
EPA3550A SIM
EPA3550A
EPA3550A    SnVI
EPA3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A

Dilution Date Date
lVIRL Factor Extracted Analyzed

20 1 I0/27198 12/5198
6 1 10/27/98 t2/5198
6 ! 10/27/98 12/5198
20 ! 10/27198 12/5198
6 i 10/27198 12/5198
20 I 10127198 12!5198
100 ! t0/27/98 12/5198
20 1 10/27/98 1215198
20 I 10/27198 12/5/98
20 I , 10127198 12/5198
t000 50 10/27198 1?J6198
20 I I0/27t98 12/5/98
20 1 I0/27198 12/5/98
20 1 I0/27198 12/5/98
12 1 10127/98 12/5t98
20 1 10/27/98 12/5/98
60 1 I0127198 1215198
1000 50. 10/27198 12/6/98
1000 50 I0/27198 12/6t98
20 ! 10/27/98 t215/98
1000 50 10127198 t216]98
1000 50 10/27/98 I2/6198
20 1 10/27198 I2/5198
1000 50 10127198 1216198
1000 50 10/27/98 1216198
20 1 I0/27198 12/5t98
20 1 10127198 12!5198
1000 50 10127198 12/6t98
!000 50 10127198 12/6/98
1000 50 10127198 1216198
1000 50 10127198 1216198
t000 50 10127198 12/6t98
1000 50 10127198 1216198

3- a~d 4-MethylphenoI eoetute. Quandtated ustug 4-Methylphenol.

Urdts: ug!Kg (ppb)
Basis: DW

Result
Result Notes

ND
ND
ND
24

160

1600
270
650

7800
20~0

24000
22000
ii0

15000
16000
220

15000
12000
213000
25000
3900
16000

Approved By:. Date:
JAN 8 1999

KMB00007412



Client:
Project:

--~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anatyte

Aporoved By:
~/7169SVM, EE’7 - 16

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Repor~

Hml Crowser, Inc.
Port ofPordartd Tem~.al 4/5624-06
Se~Jznent

Ba~e Neutral/Acid Semivolatile Organic Compounds

HC-REF-B
K9807! 69-010

Service Request:
Date Collected:
Date Received:

Units:
B~sis:

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550A SIM 20
EPA 3550A SIM 6 1
EPA 3550A SIM 6
EPA 3550A SIM 20 I
EYA 3550A SIM 6 1
EPA 3550A ’ SIM 20 t
EPA 3550A SIM 100 i
EPA 3550A SIM 20 I
EPA 3550A SEV~ 20
EPA 3550A SIM 20
EPA 3550A SEV[ 20 1
EPA 3550A SEVI 20
EPA 3550A SIM 20 1
EPA 3550A. SIM 20 t
EPA 3550A SIM 12 i
EPA 3550A S£vl 20 1
~PA 3550A SIM 60 1
EPA 3550A StM 20 1
EPA 3550A S]M 20 I
EPA 3550A S]M 20 1
EPA 3550A SIM 20 I
EPA 3550A $IM 20 1
EPA 3550A SIN[ 20
EPA 3550A SIM 20 I
EPA 3550A SIN[ 20 1
EPA 3550A S]M 20
EPA 3550A SLVI 20 1
EPA 3550A SIM 20 I
EPA 3550A SIM 20 1
EPA 3550A SI~ 20 1
EPA 3550A SIM 20 I
EPA 3550A SIM 20 1
EPA 3550A SIM 20 I

Date    Date
Extra.ted Analyzed

10/27t98 12/6/98
10/27t98 1216198
10/27t98 12/6/98
10127198 1216198
I0/27/98 12/6198
10127198 1216198
10/27198 12t6198
10/27198 1216198
I0/27/98 12/6198
I0/27198 12/6198
10/27!98 12/6198
10/27/98 12/6198
10/27/98 12/6/98
10/27/98 12/6198
10/27/98 12/6198
I0/27/98 12/6/98
i0/27t98 1216/98
10/27/98, 1216195
10127198 1216198
10127198 1216198
10t27f98 1216198
10127198 12/6/98
10127198 12/6/98
10127198 12/6/98
t0/27/98 1216/98
I0/27198 1216198
10/27/98 I2/6/98
10127198 12/6f98
10/27/98 1216198
10/27/98 12/6198
10127198 I2/6198
10127/98 12/6f98
10/27198 12/6198

Result

biD
ND
bid
biD
bid
ND

biD
ND
ND
ND
ND

ND

N’D
ND
ND
ND

63
68
bid
35
35
62
ND
37
22
43
tto

57

3- and 4-MethylphenoI ovelute, Qu~utitated u~i~g 4-Methylphe~oL

JAN2 8 1899
Date:

i
K9807169

It0115/98
10/16/9g

!
ug/Kg (ppb)

Result
Notes

.

"Pag= No,: __

KMBO0007413



Client:
,P~oject:

mple Matrix:

Hart C rowsei’,
Port of Portland Terminal 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
I0/I5198
I0116198

Sample Name:
Lab C~de:
Test Notes:

Phenol
Ber~yl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylpkeno[
Naphthalene
]3enzoie Acid
HexachIorcbutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-~trosodiphenylamine
Kexaeh!orobenzene
Penmchlorophenol

o.-n-butyl Phthalate
Ftueranthene

Bu~yt Benzyl Phthalate
Benz(a)anthracene

Bis(2-ethylhexyl) Phthalate
Di-n-~tyl Phthalate
Benzo(b)fluoranthene
Beazo(k)fluoranthene
Benzc(a)pyrene
Imdeno(! ,2,3-ed)pyrene
D ibenz(a,h)anthraeene
Benze(g,h,i)perylene

Base Neutral/Acid Semivolatile Orgm~ic C~mpounds

HC-REF-C
K9807t69-0! t

Prep Analysis
Me,hod Method ~

EPA’3550A SIM 20
EPA 3550A SIM 6
EPA 3550A SIM 6
EPA 3550A SIM 20
EPA3550A SErf 6
EPA3550A SINI 20
EPA3550A SIM 100
E2~A3550A SIM 20
EPA3550A S~VI 20
~PA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
F__,PA3550A S]i~ 20
EPA3550A SIM 20
EPA3550A SI!vI 12
EPA3550A S]M 20
EPA3550A SI~ 60
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
tLPA 3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SD/f 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20
EPA3550A SIM 20

Dilution
Factor

1
1
I
I
t
1
1
1
1
1
1
t
t
I
i
t
I

I
I
1
I
I
t
I
I
1
1
I
I
I
1
1

Units:
Basis:

Date    Date
Extracted Analyzed Result

10/27198 12/6/98 ND
10/27/98 t2/6/98 ND
10/27198 12/6t98 ND
10/27198 1216198 bid
10/27198 12/6/98 ND
10t27198 1216198 ND
10/27/98 12/6/98 ND
10/27t 98 1216198 ND
10/27198 12/6198 ND
10/27198 12/6/98 ND
10/27198 12/6198 ND
10127198 1216/98 ND

10/27198 12/6198 ND
10t27/98 1216198 ND
10127198 12/6/98 ND
10/27/98 12/6/98 ND
10127198 I2/6/98 ND
10/27198 12/6198 bid
10/27/98 1-216/98 ND
10127198 1216198 ND

10127198 1216198 23
10127198 t2/6198 27
I0/27198 I216/98 ND
t0/27198 12/6198 hrD
I0/27/98 1216198 NO
I0/27t98 12/6198 ND
10127/98 1216198 NO
10/27/98 1216/98 ND
I0/27198 1216198 ND
10127198 1216198 ND

10/27198 12/6/98 43
10/27198 12/6198 ~
10/27198 12/6/98 23

ug]Kg(ppb)

Result
Notes

and 4-Methylphenol coelute. Qtumtitated using 4-Methylphenol.

Apt~roved Bv"
~TI~9$VM-~’- il h-~7;99

JAH 2, 8 1999

KMB00007414



Client:
Project:
-~ple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Bevy! Alcohol
2-Methylphenol
~-Methylphcnol
2,4-Dimethylphenol
Naphthalene
Beazoie Acid
Hexacbiombutadiene
Acenaphthylene
Dimet.kyl Phthalate
Ac, cnaphthen~
Dibenzofiwan
lquoren~
~edayl Phthalate
N-Nitmsodiphenylamine,
Heymchlorobcnz~�
Pcn~achlorophcnol
Ph~nanth~cnc

~-n-butyl
Tluomathenc

Butyl Benzyi Phtlmlate
Benz(a)anthracene
Chaste
Bis(2.cthylhexyl) Phthalate
D~-n-oetyl Phthalate

Ber~zo(k)fluonmth~ne
Benzo(a)pyr~nc
Iadeao(l,2,3-ed)pyrene
Dibenz(a~)anthracene
Ben.zo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwser, Inc.
,Pert of portland Terminal 41562q-06

Service Request: K9807t69
Date Collected: t0/t5198
Date Received: i0/16/98

Base Neatntl/Aeid Semivolatile Organic Compounds

HC-S-19
K9807169-013

Prep Analysis Dilution Date Date
Method Method ~ Fact,or Extracted AJaalyzed

EPA 3550A SIM 20 1 10/27t98 . , 1216198
EPA 3550A SIIVI 6 1 10t27t98 12/6198
EPA 3550A SIM 6 1 10/27t98 !2/6/98
E~PA 3550A SI1VL 20 1 10127198 t2/6198
EPA 3550A S1M 6 t 10127198 12/6!98
EPA 3550A SIM 1000 100 10/27/98 12/6!98
EPA 3550A SI1VI 100 1 I0/27198 1216198
EPA 3550A ~ SIM 20 1 10/27t98 1216!98
EPA 3550A SIM 20 1 10127198 1216198
EPA 3550A SIM 20 1 10/27t98 1216/98
EPA 3550A SKY[ 2000 100 10127198 1216t98
EPA 3550A S]IVI 500 100 10/27/98 1216/98
EPA 3550A SIN[ 2000 100 10127198 1216t98
EPA 3550A SIM 20 I 10/27/98 I2/6/98
EPA 3550A SIM 12 t 10/27/98 I2/6198
EPA 3550A SIiV[ 20 t 10t27198 1216198
EPA 3550A 8tM 60 1 10127198 I2/6/98
EPA 3550A SIM 2000 1(~0 10/27198 12/6/98
EPA 3550A SIM 2000 100 t0/27198 12/6198
F_2A 3550A 8IM 20 1 10/27198 1216198
EPA 3550A S]tVI 4000 200 10/27198 12117198
EPA 3550A S]IV~ 2000 I00 10/27/98 12/6t98
EPA 3550A SIM 20 1 10127198 1216198
EPA 3550A SIM 2000 100 10127198 1216198
EPA 3550A SIM 2000 100 10!27198 1216198
EPA 3550A 8IM 20 1 t 0/27198 1216198
EPA 3550A .SIM 20 t - 10127198 1216198
EPA 3550A SIM 2000 100 10t27/98 1216198
EPA 3550A SIM 2000 t00 I0/27/98 1216198
EPA 3550A SIM 2000 I00 10127198 12/6/98
EPA 3550A 8IM 2000 I00 I0/27/98 12/6!98
EPA 3550A SIM 2000 I00 10127198 12/6!98
EPA 3550A SIM 2000 100 I0t27/98 12/6!98

Units: ug/Kg (ppb)
Bazis: Dry

Resul~
Restart Notes

110

"51
130 *
3t
1400
110

71
’biD
6t00
660
2500
ND

26000
5900

70000

46000
360

44OOO
35OOO
55000
60000
11000
38000

1
i
1
1
1
1
1
1
1
I
i
1
I
I
i

3- and 4-Methylphemol eoelute. Quantitatdd usfiag 4-MethylphenoL
The anatysis was performed past the recommended hold time; see case narrative.

I
i

Approved By:

I

KMB00007415



Client:
Project:
~ample Matrix:

COLEMBIA, ANALYTICA~ SERVICES, :INC.

Analytical Report

Hart Crowser,
Por~ of Poniard Terminal 4/5624-05
8e~raent

Service Request: K9807169
Date Collected: I0/15/98
Date Received: 10/i6198

Sample Name:
Lab Code:
Test Not~:

Analyte

Phenol
t~¢azyl Alcohol
2-Methylphenol
4-Me~ylpheno!
2,~Dm¢" ~thylphenol
Naphthalene
Benzoic Acid
He~c~obum~ene
A~ph~yl~
~e~yl
Ac~ph~e
Di~o~
Fluor~e
Die~yl Ph~Mate
N-~odiph~yl~e

ira-bull Ph~ate
~luo~ene

~(a~a~e

Di-n~I Ph~iat~
B~o@)fluo~ene

Be~g~i~l~e

Base NeutraYAcid Semivolafile 0rgani¢ Compounds

HC-S-20
K9807169-0~4

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550A SIM 20 !
EPA 3550A SIM 6 !
EPA 3550A 81M 6 t
EPA 3550A SIM 20 1
EPA 3550A SI2V[ 6 t
EPA 3550A $IM 20 I ’
EPA 3550A SIM 100 t
EPA 3550A SIM 20 1
El:’.,% 3550A SIM 20 I
EPA 3550A S]M 20 I
EPA 3550A $]M 1000 50
EPA 3550A S]Ivl 20 t
KPA 3550A SIM 20 1
E2~A 3550A SIM 20 I
EPA 3550A SIM 12 I
EPA 3550A 81M 20 1
EPA 3550A SIM 60 t
EPA 3550A 8IM 1000 50
E~PA 3550A SIM 1000 50
EPA 3550A 8IM 20 1
EPA 3550A SIM 1000 50
EPA 3550A Sl]vl 1000 50
EPA 3550A SIM 20 i
EPA 3550A SIM 1000 50
EPA 3550A 81M 1000 50
EPA 3550A SIM 20 1
EPA 3550A SIM 20 t
EPA 3550A 81M 1000 50
F_,PA 3550A $1lvI 1000 50
EPA 3550A SI~ 1000 50
EPA 3550A SIM 1000 50
EPA 3550A SIM 1000 50
EPA 3550A 8IM 1000 50

Date    Date
Extracted Analyzed

Urdt~: u~g (ppb)
Basis: Dry

and 4-Methylph~’nol coelute. Quantitated ~ 4-Methylphenol.

Result
Result Notes

10/27t98 1216t98 ND

10127/98 12/6/98 ND
10/27/98 1216/98 ND

10/27198 1216/98 24 *
10127198 1216198 7
10/27/98 12/6/98 370
10127/98 12/6/98 lq’D
10127198 1216t98 ND
10/27/98 I216t98 160
10/27/98 1216198 ND
10127198 1216t98 1500
10127/98 I216/98 260
10127198 I2/6t98 700
10127198 1216198 ND
10t27198 I216t98 ND

10/27/98 I2/6198 ND

10127/98 12/6/98 ~
10127198 1216/98 7900
10t27/98 !216198 2000
10127198 1216198 43
10127198 1216/98 26000
10t27/98 1216198 25000
10/27/98 1216t98 56
10127198 1216198 14000
10/27/98 1216198 14000
10/27/98 12/6198 430
10127198 12/6198 ND

10127198 1216198 13000
10/27198 12/6/98 I t000
10/27198 1216198 18000
10/27198 I2/6/98 21000
10/27/98 I2/6/98 3100
t0/27/98 12/6/98 13000

Approved By: C(~~ Date:

KMB00007416



Client:

~mple Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

A~alytical Re~ort

Ha~t C~owser, Iac.
Port of Portland Terminal 415624-06

Service Request: K9807169
Date Co!lected: 10/I5t98
Date Received: 10/t6/98

Base Neutral/Acid SemivolatiIe Organic Compounds

HC-S-3O
K9807169-017

Units: ug/Kg (~b)
Basis: Dry

Prep Analysis
Method Method

EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A SIM
E~A 3550A SIM
E~A 3550A S]~
EPA 3550A
E~A 3550A
EPA 3550A SI1VI
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIIV[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SibYl
EPA 3550A SIM
E~A 3550A
EPA 3550A    SIM
EPA 3550A
EPA 3550A. SIIV[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SEVf
EPA 3550A SIM
E~A 3550A SItvf
EPA 3550A

Dilution Date    Date
lVIRL Factor Extracted AnalyzedRe.suit

20 I 10/27/98 t2/6t98 ND
6 1 i0/27!98 12/6/98 bid
6 1 10/27/98 I216/98
20 I 10/27/98 12/6198
6 I 10/27198 1216/98
20 1 10t27198 12!6t98 64
I00 1 10/27!98 i2/6198
20 I 10/27/98 t2/6198
20 1 I0/27/98 12/6t98 4~
20 I 10127198 1216/98 ND
20 1 ~ 10/27/98 I2/6t98 260
20 1 10/27198 I2/6198 52
20 I 10/27/98 12/6/98 160
20 I 10/27/98 I216t98
12 1 10/27/98 1216/98
20 t t0/27/98 12/6/98 ND
60 1 10/27/98 12/6198
400 20 I0/27!98 12/6/98 1600
20 1 I0/27/98 12/6/98 370
20 1 I0/27/98 12/6198 ND

400 20 t 0/27/§8 1216198 5200
400 20 I0/27/98 12/6198 5000
20 1 t0/27/98 12/6t98
400 20 t0t27/98 1216198 2700
400 20 t0/27198 1216/98 3000
20 t t0/27/98 12t6/9g 300
20 1 10127198 12/6198 ND
4�~0 20 10f27198 12/6198 2400
400 20 10127198 1216198 2400
400 20 10/27198 12/6198 3300
400 20 10/27/98 12/6198 4600
20 ! 10/27198 1216198 540
400 20 10/27198 12/6/98 2500

Result
Notes

i
I
I
I
I
I
I
I
i
I,
t
I,
I
I

3- and 4-Methylphenol eoeluteo Quaafitated ~ing 4-Methylphenol.

Date:

I
i:
I,
I

KMB00007417



.project:
¯ mple Mamx:

COLUMBIA ANALYTIC~J~ SERVICES, INC~
Analyticat ~t

Hart Crowser, Inc.
Port ofPor~and TerminaI 4/5624-06
Water

Service Request: Kgg07169
Date Collected: 10/15198
Date Received: I0/16/98

Smuple Name:
Lab Cede:
Test Notes:

Analyte
Phenol
Benzyt Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
B e.nzo~¢ Agid
Hexachlorobu~ad~ene
Acgnaphthylene
Dkaethy! Phthahte
Acaaaphthene
Dibcnzofurm
Fluoren~
INethyt Phthahte
N-Nitrosodiphenylarrfine
Hexachtomb~nzeue
Penlacb!omphenol

~ =-n-butyl Phthalate
Fluoraatheme

Base Neutral/Acid Semivolatile Organic Compounds

HC-WS-0 t -M
K9807169-018

Prep A~alysis Dilution
Method Method MILL Factor

EPA 3520B SIM 0.5
EPA 3520B SIM I
EPA 3520B SIM 0.5
EPA 3520B SIM 0.5
EPA 3520B ’ SIM 0.5
EPA 3520B SIM 0.i
EPA 3520B SIM 5
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.I
EPA 3520B SIM O. 1
EPA 3520B SIM 0,1
EPA 3520B SIM O. 1
EPA 3520B SIM OA
EPA 3520B SIM 0.1
EPA 3520B SIM 0.5
EPA 3520B SIM 0.1
EPA 3520B SIM O. 1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.I
EPA 3520B S]M 0. I
EPA 3520B SEVI 0.I
EPA 3520B S]M O. 1
EPA 3520B SIM 0,1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIN[ 0,1
EPA 3520B S]M 0A
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.I
EPA 3520B SIM 0,1

t
I
1
1
I
!

i
I
!
I
i
1
1
1
1
1
1
1
I
1
l
1
1
1
t
1
1
!
I
!
I

Date    Date
Extracted AnaIyzed

10119/98 11127/98
10119198 1112"//98
10119/9~ 11/27198
10119198 11/27t98
10119198 11/27/98
10119/98 11127198
10/19198 11127198
10119t98 11/27/98
10119198 11/27/98
10119/98 11/27t98
10119198 11127198
10/19198 11/27/98
10119198 11/27198
10/19/98 1 I127/98
10119/98 11/27198
10119/98 11/27t98
t0/19/98 11127/98
10119198 11/27/98
10/I9/9g 11127198
10/I9/98 11t27/98
10119/98 11127198
10/19/98 11/27t98
I0119198 11127t98
10119/98 11127198
10ti9t98 tl127t98
10119/98 11127198
10/I9198 11127198
10119/98, 11127198
10/19198 11127198
10119198 11/27/98
10/19198 11/27/98
I0119198 11~27/98
10119/98 11127198

Units: ug/L (ppb)
Basis: NA

Result
Result Notes

ND
ND
ND
ND *

ND
ND
ND
ND
ND
ND
ND
ND
0,2
ND
ND
ND
ND
ND
0.2
0.2
0.2

0.t
0.1
0.4 E

0.2
0.1
0.2
0.3

0,I

AtmmvedBv:

3- and 4-Methylphenol coelute. Quantitated using 4-Me~ytphenol,
Estimated concentration; see case narrative,

Date:

KMB00007418



Client:
Project:
ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analy~e
Phenol
Benzyl Alcohol
2-Metkylphenol
4-1Vfethylpheno!
2,4-Dimethylphemol
Naphthalene
Benzoic Acid
Hexach!orobutadie~e
Ac~aaphthylenc
EKmethyt Phthaiate
Acena~hthene

Fhtorene
Diethyl Phthalate
N-Nitresodiphenylamine
HexachIorobenzene
Pmatachlomphenol
Phenanthrene
¯ utkracene
~-n-butyl Phthalate

Bu~,l Bermyl Phthalate
Benz(a)anthracene

Bis(2-ethythexyl) Phthalate
D~-a-ocV/I Phthalate
~enzo(b)fluoraathe~e
13enzo(k)fluoranthene
Benzo(a)pyreae
Ln.de~o( 1,2,3 -cd)pyrene
Dibenz(a,h)aathr acene
B¢’azo(g,hi)l~ryleae

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of P~tttand Terminal 4/5624-06
Water

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolati!e O~gard¢ Compounds

HC-WS-01 -B
K9807169-019

U~ts:
Basis: NA

Prep Analysis Dilution
Method Method lVlRL Factor

EPA 3520B SIM 0.5
EPA 3520B SIM
EPA 3520B SIM 0,5
EPA 3520B SIM 0.5
EPA 3520B SIM 0.5
EPA 3520B SIM 0.1
EPA 3520B SIM 5
EPA 3520B SIM 0.1
EPA 3520B SIM 0A
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B 8136 O~ 1
EPA 3~20B SIM 0.1
EPA 3520B S1M 0.1
EPA 3520B SIM" 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.5
EPA 3520B 8IM 0.1
EPA 3520B - SIM 0. I
EPA 3520B SIM 0.1
EPA 3520B SIM 0, I
EPA 3520B SI~ 0.1
EPA 3520B S]IV~ 0. I
~A 3520B SIM O. I
EPA 3520B Sl/vf 0,1
EPA 3520B SIM 0.1
EPA 3520B SIM O, I
EPA 3520B SIM 0.I
EPA 3520B SIM 0.1
EPA 3520B SIIV£ 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0,1

1
I
I
1
t
I
t
1
1
I
i
1
I
I
I
I
I
1
t
I
I
I
I
I
t
t
I
I
1
I
I
t
t

Date    Date
Extracted Analyzed Result

10/I 9198 t 1/27/98
10/19/98 I1/27/98 N-D
t01t9198 11/27198 ND
10119198 tl/27t98
10119198 I 1!27198 ND
10119198 11127198 ND
I0/t9198 11/27/98
10119]98 11127/98
10119198 11/27/98
10119198 11/27198
10119198 11127198 ND
I0119/98 11/27198
I0119/98 11/27t98 bid
10/19/98 11/27198
10/19/98 I 1/27/98 ~D
I0/19/98 11/27198
I0tt9/98 !t/27!98 ND
I0/19/98 11/27198
I0t19/98 11/27198 ND
10/!9/98 11127198 0,2
10119198 11127198 0.1
10119198 11/27/98 0.1
10119198 11127198 bid
10t19198 I1/27198 bid
I0119/98 11127198 ND
10119193 11127198 0.2
10119198 11127198
10t19/98 11127198
10/19198 ! 1/27198
10119193 1t/27198’
10/19198 11/27198 0.2
10119198 11/27198 N’D
10119198 11/27/98 ND

3- and 4-Me~ylphenol coelute, Qtumfitated using 4-Methylphenol.
Estimated concentration; see case narrative.

JAN 8 199 
Date:.

K9807169
10/15/98
10/16/98

Resalt
Notes

KMB00007419



!1
II

Client:
Project:
-~ampIe Matrix:

Sample Name:
Lab Code:
Test Notes:

A~a~yte

Beazyl Alcohol
2-Methylphenol
4-Methylphenol
2,4- "Dmaethylphenol
Naphthalene
Benzoic Acid
Hexachiorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acemaphthene
D~q~azofitr~
Fluorene
DiethyI Phthalate
N-Ni~rosodipheaylamhl~
Hexactflorobenzea~
PenmchIorophenel
Pheaauthrene

)-n-butyI Phtha~ate
° -F~uoranthene

Butyl Benzyl Phthalat¢
Benz(a)aathraceae

Bis(2-ethy]hexyl) Phthalate
Di-n-octyl PhthaIat~
BenzoCo)fluoranthene
BenzKk)fluoranthene
Be~z~(a)pyrene
Indeno( t ,2,3~l)p3~eue
Dibenz(a,h)anthraceae
Benzo(g,h,i)peryten,

COLOMBIA ANALYTI(~AL SERVICES, INC.

Hart Crowser, Inc.
Port of Porthnd Terminal 4/5624-06
Water

Base Neutral/Acid Semivolafile Organic Compounds

11C-WS.02-M
K9807169-020

Service Request: K9807169
Date Collected: 10/I5t98
Date Received: !0f16198

Units: ~/L (ppb)
Basis: NA

:Prep Analysis Dilution
Method Method MRL Factor

EPA 3520B S1M 0.5
EPA 3520B SIM 1
EPA 3520B SIM 0,5
EPA 3520B SIM 0.5
EPA 3520B SIM 0.5
EPA 3520B aim o. I
EPA 3520B SIM 5
EPA 3520B ShM 0.1
EPA 3520B SIM 0.1
E/~A 3520B SIM 0. I
EPA 3520B SIM 0A
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM o. 1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.5
EPA 3520B SIM O, I
EPA 3520B SIM 0,1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM O. 1
EPA 3520B S!M 0. I
EPA 3520B SIM 0.I
EPA 3520B S~¢I 0. I
EPA 3520B SIM 0.1
EPA 3520B SIM 0. I
EPA 3520B SIM 0.i
EPA 3520B S]2VI 0.I
EPA 3520B SIM 0. t
EPA 3520B SIM 0.I
EPA 3520B SIM 0.I
EPA 3520B SIM 0.1

I
t
1
t
t
!
!
I
i
1
!
1
t
l
!
!
t
1
t
I
t
I
1
1
1
1
1
1
1
1
1
!
1

Date    Date
£xiracted Analyzed

10119198 11127198
10119198 11127198
10119/98 11127198
10/19/98 11t27198
10/19/98 11127198
10/19/98 11/27198
10119/98 11127198
10119198 11/27/98
I0t19198 11/27t98
10t19/98 11127198
10/19198 11127/98
10119198 11127198
10119198 11127198
10/19198 11127198
10119198 11/27/98
10/19198 11127198
10/19198 11127198
10119/98 11127/98
10/19t98 11127/98
10t19/98 11127198
10119t98 11127198
10119198 11127198
10119198 11/27t98
10119198 11127198
10/19t98 11/27t98
10/I9/98 11t27t98
10119198 11/27198
10/t9198 11127t98
10/19t98 11/27198
10/19198 ll/27198
10119198 11127198
10/19198 11/27198
10119198 11/27198

Result
Result Notes

E

3- a~d 4-Methytphmol coelute. Quanfitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Appr~’ed By:
JAN 8 1999

10 7

KMB00007420



Sample Name:
Lab Code:
Test Notes:

Analyte

Ph~ol
Benzyt Alcohol
2-Methylphenol
4-MethylphenoI
2,4-Dimethylphenol
Naphtb~len~
Bcnzoi~ Acid
HexaebJorobutadi~e
Aeeaaphthylene
Dimethyl Phthalate
Aee~aphthene
Dibenzofuran
Flu~re~e
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenze~e
Pentachloropheno!
Phenant~hrene

"thracene
.-n-butyl Phthalate

FIuormathene

Butyl Benzyl Phthalate
Benz(a) anthraeene
¢t-a-ysene
Biz(2-efftylhexyl) Phthalate
D[-n-octyl Phthalate
Benzo(b)fluorantheae
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)p~ene
Diber~(a,h)anthrac ene
Beazo(g,h,i)perytene

COLUM’BIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port of P~land Terminal 415624-06
Water

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Base Neutral/Acid Semi~olatile Organic Compounds

HC-WS-02-B
K9807169-021

Units: u~L (pp~)
Basis: NA

Prep Analysis Dilution
Method Method MRL Factor

EPA 3520B SIM 0.5
F~A 3520B SIM 1
EPA 3520B StM 0.5
F_~A 3520B SIM 0.5
EPA 3520B SIM 0.5
EPA 3520B 81M 0A
EPA 3520B SIM 5
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0. i.
EPA 3520B SIM 0.1
EPA 352013 SIM 0A
EFA 3520B SIM 0.1
EPA 3520B SI~ 0.1
EPA 3520B SII~ 0,1
EPA 3520B SIM 0.1
EPA 3520B SIM ’ 0.5
EPA 3520B SKVI O.1
.F.~A 3520B SIM O.1
EPA 3520B S]M 0.1
EPA 3520B SIM 0. I
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0.1
EPA 3520B S]M OA
EPA 3520B SIM 0.I
EPA 3520B SIM 0.!
EPA 3520B SIM o.t
EPA 3520B SIM 0.!
EPA 3520B S]M 0.1
EPA 3520B SIM 0.1
EPA 3520B SIM 0. !

t
1
1
1
I
1
1
1
1
1

1
t
1
t
1

t
I
i
1
1
1
1
t
t
t
t
t
I
!
|

Date    Date
Extracted Analyzed Result

10/19198 11/27/98 ND
10/19!98 11/27198 ND
10tt 9198 I I~7/98 ND
10!I9198 11127198 ND
10/19/98 1 t/27/98 ND
10119198 I1/27t98 bid
10/19t98 11/27/98 ND
10119/93 11/27198 N~
10119198 11/27198 ND
10119198’11127198

ND

10119198 11/27198 ND
10119198 ! 1/27198 ND
10119198 11/27t98 ND
10119198 11127198 0.t
10119198 11127198 ND
10119198 11/27198 i~
10119198 11/27/98 ND
10119198 11/27198 ND
10119198 11/27198 tffD
10119198 11/27198 02
loll 9198 11127198 ND
I0119198 11/27/98 ND
10119198 I 1/27/98 ND
10!t 9198 11/27!98 N~
10119198 11/27198 ND
10119198 1 t/27/98 0.3
10t19/98 11/27198 ND
10119198 1t/27/98 bid
10119198 11/27/98 NO
10119198 11/27!98 ~
10119198 11/27198 ND
10119198 11/27f98 ND
10119/98 11/27198 NO

Result
Notes

I
/
i
i
I
I
I
I
I
I
i
I
I
I
I

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; nee case narrative.

I
I

Approved By:

~7I~gSVM.,EI~i ~ :21 It2gt99

¯ JAN 2 81999 I

KMB00007421



Client:
~ro~ect:

...ampIe Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

COLUMBIA ANALYTIC~.~ SERV!0,,ES, INC.
Analytical R@ort ~ ~

Hm’t Crowser, Inc.
Port of Poland Terra~al 415624-06
Water

Service Request: K9807169
Date Collected: 10!15/98
Date Received: t0!16t98

Base Neutral/Acid Semivolatfle Organic Compounds

HC-WS-03-M
K9807!69-~22

Units: u~jL (ppb)
Basis: NA

Prep Analysis Dilution
Method Method bIRL Factor

EPA 3520B SIM 0,5 1
E~A 3520B SIM I !
EPA 3520B SIN[ 0.5 1
EPA 3520B SIM 0.5 !
EPA 3520B SIM 0.5 1
EPA 3520B SIl~ 0,1 1
EPA 3520B SIM 5 1
EPA 3520B SIM 0,I 1
EPA 3520B SIM 0,1 1
EFA 3520B SIM 0.1 I
EPA 3520B SIM 0.1 I
EPA 3520B SIlvI 0~1
EPA 3520B SIM 0.i t
EPA 3520B SIM 0.t 1
EPA 3520B SIM 0.! ¯ I
EPA 3520B SIM 0,1 I
EPA 3520B S]M 0.5 I
EPA 3520B S]IVI 0.1
EPA 3520B SIM 0.1 I
"EPA 3520B SIM O. 1 1
EPA 3520B S]M 0.1 1
EPA 3520B SI1V[ 0o 1 i
EPA 3520B SIM O. 1 l
EPA 3520B SIM 0.1 1
EPA 3520B SIM 0A 1
EPA 3520B SIM OA 1
EPA 3520B SIM 0.1 1
EPA 352013 SIM 0.t 1
EPA 3520B $1M 0.1 !
EPA 352013 SIM 0.1 t
EPA 352013 SIM 0.1 1
EPA 3520B SfiV~ 0.1 1
EPA 3520B S]M 0.1 t

Date    Date
Extracte~d Analyzed Result

10119198 II/27/98 ND
10119198 11/27!98 ND
10119/98 11~27/98
10/19/98 11127198 ND
10/19/98 11127198
10/19/98 11/27198 ND
10119198 11/27/98 ND
10119198 11/27198 ND
10119198 11127198 N’D
10/19/98 11127198 ND
10119t98 It/27/98
10119198 t t/27/98 ND
10119/98 11127198
10119/98 11127198 ND

10119198 11127198 ND
10ft 9/98 11/27/98 ND
10119198 11/27/98
10119198 11/27/98 UD
10119/98 11127/98
10119198 11127198 0,2
I0f19195 11/27/98 ND
10119198 11/27198 ND
10119198 11127198 ND
10119198 11127198 ND
10!19198 11/27198 ND
10119198 11127198 0.7
10119198 11/27198 ND
10119198 11127198
10!19198 11127t98 ND
I0119198 I 1t27198 ND
lOll 9198 11f27198 ND
10119198 11/27/98 HI)
10119198 11t27t98

Result
Notes

E

3- a~d 4-Methylpheaol coelute. Quantitated using 4-MethylphenoL
Estffnated concentration; see case narrative.

JAN 2 8 1999

KMB00007422



Client:
~’roject:

.~mpIe Matrix:

Sample Name:
Lab Cod~:
Test Notes:

Analyte
Ph~aol
Benzy~ Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dim~thylphenol
NaphthaIene
B~zolo Acid
Hexacklorobutadicn~
A~naphthylene
Dimethy| Phthalate
Acenaphthene
Dibenzofuran

D£ethyi Phthalate
N-Nittosodipheaylamine
Hexaehlorobenzene
PentacbJorophenol
Vh~nanthr~ne

Di-a-butyt Phthalate
Ftuoranthene
Pyrene
Butyt Benzyl Phthalate
Benz(a)anthracene
Chrysenc
Bis(2-ethythexyl) Phthalate
Di-n-~¢tyl Phthalate
Benz~(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)py~ene
D~benz(a,h)anthracene
Be~z~(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portt~d Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: I0115198
Date Received: 10116198

Base Neutral/Acid Semivolatile Organic Compounds

HC-WS-03-B
K9807169-023

Units: u~/L (opt)
Basis: NA

Prep Analysis Dilution Date Date
Method Method MILL Factor Extracted Analyzed Result

EPA 352013 StM 0.5 1 10119198 11/27t98
~EPA 3520B 8IM I 1 10119198 1 ~/27/98
EPA 3520B 8]~I 0.5 t 10119198 1t/27198
EPA 3520B $IM 0.5 ] 10119)98 11127198    ND
EPA 3520B SIN[ 0.5 1 t0/19/98 11/27/98    ND
EPA 3520B $IM 0A 1 10/19198 11127/98

¯ E~A 3520B SIM 5 t 10/19/98 11127198    ND
EPA 3520B SIM 0.1 1 10f19t98 1 t/27198    ND
EPA 3520B 8IM 0.1 1 10/19!98 11127198
EPA 3520B SIM 0.1 I 10119198 11!27198    ND
EPA 3520B 8IM 0.I t 10119198 1tt27/98
EPA 352013 SIM 0.1 I I0119198 11127198 ND
EPA 3520B S~VI 0.I t 10119198 11127/98 ND
EPA 352013 8tM. 0.1 1 10119198 I 1/27/98 ND
EPA 3520B 8~v~ 0A 1 10119198 I1/27!98 ND
EPA 3520B SIM 0,1 1 10/19198 11/27/98 ND

.EPA 3520B SIM 0.5 t 10/19/98 11/27t98
EPA 3520B SIM 0.1 1 t0t1~198 11/27198 ND
EPA 3520B SIM 0.1 1 10119198 I 1/27198 ND
EPA 3520B SIM 0A I 10ti9!98 11/27/98 0.t
EPA 3520B $1M 0.1 ~ 10tl 9/98 11f27/98 ND
EPA 3520B 8IM 0A 1 10119/98 11~27t98 ND
EPA 3520B SIM 0.I 1 10119t98 11t27/98 ND
EPA 352013 SIM 0.1 1 10/19/98 !1/27198 ND
EPA 3520B S~VI 0.1 1 10119198 11/27/98
EPA 3520B SIM 0.t 1 10t19/98 I1/27/98 0.2
EPA 3520B SIM 0.t ! 10/19/98 11/27t98
EPA 3520B SIM 0.1 1 10/19198. 11127198 ND
EPA 352013 SIM 0.1 t 10119198 11/27/98 ND
EPA 3520B 81M O,l t 10/19/98 11/27/98 ND
EPA 3520B Sk’~d 0.1 I 10/19198 11/27/98 ND
EPA 3520B SIM 0,1 I 10!19198 11/27198 ND
EPA 3520B SIM. 0,1 i 10119/98 11t27198 ND

Result
Notes

E

3- and 4-Metkylphenol coelute. Quantitated using 4.Methylphenol.
Estimated concentzation; see cazc narrative.

i
I
I
I
I
I
I
I
i
i
I
I
I
I
I
I
I

Approved By: ...........

KMB00007423



Client:
Project:
ample Matrix:

Sample Name:
Lab Code:
Test Notes:

i
COLUMBIA ANALYTICA.USERVICES, INC.

Analytical Report

Hart Cmwser, ][no.
Port of Portland Terminal 415624.-06
Water

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolatile Organic Compounds

HC-RB-IO0
K98071694)24

Units:
Bas~s:

Prep Analysis Dilution Date Date
Method Method ~ Factor Extracted AnalyzedRemit

EPA 3520B SI~ 0.5 I 10119198 11/2W98 ND
EPA 3520B SIM 1 1 10119/98 11/27198 ND
EPA 35203 8]!vI 0.5 1 10119198 11t27/98 ND
2EPA 3520B $IM 0.5 1 10/19/98 11/27t98 ND
EPA 3520B SIM 0.5 1 10119198 11127198 ND
EPA 3520B SllVI 0.1 t I0/19t98 11!27/98 ND
EPA 3520B StM 5 1 10119198, 11!27/98 ND
F_2A 3520B SIM 0.1 t t0119198 11/27t98 ND
EPA 3520B SIM 0.1 1 I0119198 11/27198 ND
EPA 3520B SIM O. 1 t 10119198 11127/98 ND
RPA 3520B SIM 0.1 1 10119198 11127198 ND
EPA 3520B ShVl 0.1 1 10119198 11/27198 ND
EPA 3520B SIN{ 0.1 1 10!19198 11/27198 ND
EPA 3520B SIM 1 I0 10/19198 11127198 !3
EPA 3520B SIM 0,1 1 10119198 I 1t27/98 N’D
EPA 3520B 8IM 0.1 1 10/I9198 I 1/27/98 ND
EPA 3520B SIM 0.5 I 10/19198 1 t/27/98 ND
EPA 3520B SIM 0.1 1 10119198 11127198 i’,ID
EPA 3520B 8IM 0.1 t 10119198 11/27/98 ND
EPA 3520B SIM 0,! 1 10/19198 11/27198 0.2
EPA 3520B SIM 0ol I 10119198 11t27/98 ND
EPA 3520B SIM 0.I I I0t19/98 11/27f98 ND
EPA 3520B $IM 0.1 1 10t19198 ! 1/27t98 ND
EPA 3520B SIM 0.1 1 10/19/98 11/27t98 ND
EPA 3520B 8tM 0.1 i 10/19/98 11/27/98 ND
EPA 3520B 8IM 0.1 i 10119198 11/27t98 0.6
EPA 3520B $IM 0.1 I 10119198 11127198 ND
EPA 3520B SllvI 0.1 t 10119198 11127198 ND
EPA 3520B SIM 0.1 1 10119198 11127198 ND
EPA 3520B SIN[ 0.1 1 10/19198 1t/27198 ND
EPA 3520B SIM O. 1 1 10119198 11/27198 ND
EPA 3520B SIM 0.1 1 10119198 11127/98 ND
EPA 3520B SIM 0.1 1 10119198 11/27t98 ND

K9807169
10/15!98
t0/16198

NA

Result
Notes

E

U A1~provedBy:

and 4-Methytphenot coelute. Qt~mt~tawA us~g 4-MethylphenoL
Estimated concentration; s~ case narrative.

JAN 8 1999

KMB00007424



Client:

~mpie Matrix:

Sample Name:
Lab
Test "Notes:

Phenol
Benzyl Alcohol
2-MethyIphenol
4-Methylpheaol
2,4-Dimethylphenol
NaphthaIene
Beazoi~ Acid
Hexachlorobutadiene
Aeenaphthylene
Diracthyl Phthalatc
Aceaaphthene
Dibeazoft~an
Flug~e~
Diethyl Phthalat~
N-Nitros o diphenylarolne
Hexactflo~:obeazene
Pentacb.lomph~nol
Phe~mathrenc

_,~-n-bu~yl Phthalate
Fluoranthene

Butyl Ber~yl Phthalate

Bis(2-ethylhexyl) Phthalat~
Di-n-o~tyl Phthalate
Be~zo(b)fluorartthert~
Beazc(k)fluoraatheae
B~zo(a)pyr~nc.
Tnd~mo~ 1,2,3-cd)pyrene
Dib~m(a,h)anthmceae
B~zo(g,h,i)p~-ylene

Approved By:

cOLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwse~, Inc.
Port of Portlaad Terminal 415624-06
warm"

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolatile Organic Compounds

HC-RB-10t
K9807169-025

Units:
Basis:

Prep Analysis
Method, Method

EPA 3520B SIM
EPA 3520B SIM
EPA 3520B SllVl
EPA 3520B SIM
EPA 3520B
EPA 3fi20B SIM
EPA 3520B SIM
EPA 3520B
EPA 3520B SIbI
EPA 3520B 8]M.
EPA 3520B
EPA 3520B SIM
EPA 3520B SIM
EPA 3520B SIM
EPA 3520B

¯ EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B      SI~
E~A 3520B
EPA3520B
EPA 3520B StM
EPA 3520B SIM
EPA3520B
EPA3520B SIM
EPA3520B
E2A3520B Sllv[
EPA3520B
EPA3520B SIM
F~A 3520B
EPA 3520B 81NI
~A 3520B SIM
EPA 3520B SIIvI

Ditution Date Date
MIlL ~ Factor Extracted Analyzed

0.5 I 10119198 I1/27/98
1 1 10119198 11127198
05 1 10119198 11127198
0.5 i I0/19/98 11/27198
0.5 l 10119198 11/27198
0.1 t I0/19t98 11127198
5 ! 10It9/98 11/27/98
0.1 t 10119198 11/27198
0,1 I 10119198 11t27!98
0.1 1 10!t9198 1It27/98
0.t 1 10!19198 11!27!98
0.1 1 10119198 tl/27/98
0.1 1 10119198 11/27/98
t I0 10119198 11t27!98

0.1 1 10119198 11/27!98
0.1 t 10119198. 11t27/98
0,5 t 10119198 11/27f98
0.1 I I0/19198 11/27t98
0.1 1 10119198 11/27/98
0.1 I 10/19198 t 1t27/98
0.1 1 10119198 1tt27/98
0ol I 10/t91~98 11/27198
0,t 1 10/19198 11.O_.7198
0.1 1 I0/19/98 11/27198
0,t 1 10119198 11/27/98
I 10 10119198 11/27t98

0,1 t 10119/98 11127198
0. I t 10119198 11/27t98
0.1 1 10119/98 11/27198
0.1 t 10119198 11127198
0.1 1 10119/98 I1/27198
0.1 1 10119198 ! 1127198
0.1 1 I0119198 11127198

Result

3- and 4-Methylphenol coelute. Quanfitated u~Ng 4-Methylphenol.
Estimated conceatrafion; see case narrative.

Date:

K9807169.
10115198
10116198

Result
Notes

E

00112

I
i
i
i
I
i
I
i
I
I
i
I
I
I,
I
I
i
I
I

KMB00007425



[I Client:

- "oject:

~ maple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analy~e

Benzyi Alcohol
2-!vfethy~phenol
4-Methy|phenol
2~4-~fimethylphanol
NaphthaI~a~
Bvazoic Acid
HexacMorobutadiene
Acenaphthylene
Dhnethy! Phthala~e
A~’~phth~n~
Dibenzofuraa

Die~yl Phthalate
N-Nitros odipheaylamine
Hexac!-dombenzene
Pentaeb.lorophenol

~i-n-buty| Phthalat~
Fluor~uthene

Butyl Benzyl ~hthatat~
Be-a~a)a~thracens

Biz(2-ethylhexyl) Phthalat~
Di-n-octyl Phthalate
Ber~zoCo)fluofanthene
Benzo(k)fluo~uthene

COLIIMBIA ANALYTICAL SERVICES, INC.

Analytical Rep6rt

Hart Crowser, Inc.
Port of Portland Telminal 415624-06
Sediment

Base Neutral/Acid Semivolztile Organic Compounds

Methyl Blank
KWG9803700-4

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3550A S~/I 20 t 10/27198
EPA 3550A S]2VI 6 ! 19/27198
EPA 3550A SIM 6 t 10/27/98
EPA 3550A SIM 20 1 i0127/98
EPA 3550A SIM 6 1 10/27/98
EPA 3550A SIlvf 20 1 19127198
EPA 3550A SIM I00 1 10127198
EPA 3550A SI1VI 20 1 10/27/98
EPA 3550A SIM 20 1 10127198
E~A 3550A SIM ’ 20 1 10127198
EPA 3550A SIM 20 ! 10127198
EPA 3550A SIM 20 1 10127198
EPA 3550A SIM 20 1 10/27/98
EPA 3550A SIM 20 1 I0127198
EPA 3550A SIM 12 1 10127198
EPA 3550A $IM 20 1 10/27198
EPA 3550A SIM 60 1 10/27/98
EPA 3550A SIM 20 ! 10127198
EPA 3550A SIM 20 1 I0/27/98
EPA 3550A SINI 20 1 10127198
EPA 3550A SIM 20 1 I0127198
EPA 3550A SIM 20 1 I0127198
EPA 3550A SIM 20 1 10/27198
EPA 3550A S]!vl 20 1 I0/27t98
EPA 3550A SIM 20 1 I0/27198
EPA 3550A S]~/I 20 ! 10/27198
EPA 3550A SIM 20 1 10/27198
EPA 3550A SIM 20 1 10/27198
EPA 3550A S1M 20 1 10/27198
EPA 3550A SIM 20 1 10/27/98
EPA 3550A SIM 20 1 I0/27t98
EPA 3550A SIM 20 1 I0/27/98
EPA 3550A SIM 20 1 !0/27198

Service Request: K9807169
Date Collected: NA
Date Received: NA ,

Units: u~d~Xg (ppb)
Basis: NA

Date Result
Analyzed Result Notes

12/4t98 ND
12/4t98 ND
12/4/98 ND
12/4198 ND
1214198 ND
12/4198 ~
t2/4198 ND
12/4198 ND
1214198 ND
12/4198 ND
12!4/98 ND
121/1198 ND
I214198 ND
12/4/98 ND
1214198 ND

12/4198 ND
12t4!98 ND
12/4!98 ~D
12/4t98 ND
12/4198 NeD
12/4t98 ND
12/4198 ND
12/4198 ND
1214198 ND
12/4198 ND
1214198 ND
12/4/98 ND
12/4/98 ND
12/4198 ND
12/4198 ND
12/4/98 ND
12/4/98 ND
12/4198

ND

3- and 4-Methylphenol coelute. Quantitated using 4-Methylpheaol.

0O113

KMB00007426



~mple Matrix:

Sample Name:
Lab Code:
Tes~ Notes: ’

Pheaol
Benzyt Alcohol
2-Methylphenol
~.Methylpheaol
2,4-Dtmethylphenol
Naph~Mene
Benzoic Acid
Hexaeh!orobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofmaa
Fiuor~ae
Dietbyt Phthalate
N, Nitrosodiphenylamine
HexacNtorobenzene
P~tacbaorophenol

.J~aeamathrene
"thraeene

-~t-n-butyI Phthatate
Fluoran~eae
Pyreae
t3myl Betra!! Phthalate
Beaz(a)a~tkraeene
Chrys~e
BL~2-e~ylhexyl) Phthalate
Dtm-oetyl Phthalate
Benzo(b)fluoranthene
Ber~o(k)fluoranthene
Benzo(a)pyrene
hden¢ ( 1,2,3 -ed)py~ene
Dibenz(a,h)anthraeene
Benzo(g~i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cro,~er, Inc.
Port of Poland Terminal. 4156244216
Water

Base. Neutral/Acid Semivolatile Organic Compounds

Method Blank
KWG9803582-5

Prep Analysis Dilution Date
Method Method Mt~ Factor Extracted

EPA 3520B SIM 0.5 t 10t19198
EPA 3520B Sl~ 1 1 10119t98
EPA 3520B SIM 0,5 1 10119198
EPA 3,520B S]M 0.5 1 10f! 9/98
EPA 3520B SIM 0.5 ! 10119198
EPA 3520B ShVI 0.I t 10/19t98
EPA 3520B SIM 5 1 10t19/98
EPA 3520B SIM 0.t 1 t0119/98
EPA 3520B SIM 0.1 1 10/19/98
EPA 3520B 8IM 0,1 1 10119198
EPA 352013 StM 0,1 1 10119198
EPA 3520B SIM 0.1 1 10119/98
EPA 3520B $IM 0.1 1 10li9!98
EPA 352013 8IM 0.1 1 t0119/98
EPA 3520B SIM 0,1 1 10/19/98
EPA 3520B SIM 0.1 1 I0/19198
EPA 3520B SIM 0.5 1 10119198
EPA 3520B SIM 0.I 1 ’ 10119198

¯EPA 3520B SIM 0.1 I 10/19/98
EPA 3520B SIM 0.1 t 10119/98
EPA 3520B SIM 0.1 1 10119198
EPA 3520B S1M 0.1 1 10119198
F_,PA 3520B SIM 0.1 1 10119/98
EPA 3520B SIM 0.1 t 10119198
EPA 3520B SIM 0.t 1 I0119198
EPA 3520B SIM 0,1 1 I0119198
EPN 3520B SIM 0.1 1 10/19/98
EPA 3520B SIM 0.I 1 10/19198
EPA 3520B SIM 0.1 1 10119198
EPA 3520B SIM 0.I 1 !0II9195
EPA 3520B SIM , 0.I 1 10119198
EPA 3520B SIM 0.1 1 10!19198
EPA 3520B S5"V[ 0.1 1 10!19198

3- and 4-Me~ylphenol eoelute. Quantitated using 4-Met_hylphenoL

I
Service Request: K9807169
Date Collected: NA
Date Received: NA

I
I

U~Is: ug/L (ppb)
Basis: NA I

Date Result
Analyzed Reralt Notes

11113/98 ND
11113198 ND
11113198 ND
1!113t98 ND
11113198- ND
11113198 ND
11113/98 ND
11113198 ND
11113/98 ND
11113198
11113198
11113198
11113/98 ND
11113198 ND
11113198 ND
~11113t98 ND

11113198
11113198
11/13/98 ND
11113198 ND
11113198 ND
I1113/98 ND
11113198’
11113198 FTD
11113198 ND
11113198 2.1
11113198 ND
11/13/98 ND
1 t113/98 ND
11113198 ND
11113198 ND
II/13t98 ND
11113198 ND

I
I
I
I
i
I
I
I
I
I
I
I

JAN g 8

I
i
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Client:
~rojeCt:

~mple Matrix:

Sample Name:
Lab Cod~:
T~st Notes:

Analyte

Phenol
Benzy! Alcohol
2-Methylphenol
4-M, thylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Add
Hexachlombutadiene
Accnaphthylene
Dime~yl Phthalate

Dibenzofuran
Fluorenc
D~ethF~ Phthalate
N-Nitrosodiphenyl amine
He×achlorober~zene
Pentaddoropheno!

_~i-n-butyl Phthalate
Fl~oranthen~

But~l Benzyl Phthaiate
Be~z(a)anthra~ene

Bis(2-ethylhexyl) Fhthalatc
Di-n-cctyl Phthalate

Benzo(k) fluoranthene

hden~l,2,3-cd)pymne

B m~zo(g,h,i)perylene

COL~IA ANALYTICAJ~ SERVICES~ INC.

Analytical Re!~

Hart CrowseL Inc.
Port of Poland Terminal 415624-06
Sediment

Service Request: Kga07169
Date Collected: I0/15198
Date Received: 10116198

Base Neutral/Acid Semivolafile Organic Compounds

HC-S-36
K9807169-00tRE

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIM 20 1 12/12!98 1t28199 ’
EPA 3559A SIM 6 1 12112198 1128199
EPA 355~A SIM 6 1 12t12/98 I128199
EPA 3559A SIM 20 I 12/t2198 1/28199
EPA 3550A StM 6 1 121t2198 1/28/99
EPA 3550A SIM 20 1 12112198 1128199
EPA 3550A SIM t00 1 12/I2198 1/28199
EPA 3550A SIM 20 ! 12112/98 1/28/99
EPA 3550A $IM 20 I 12/12198 1128/99
EPA 3550A SIN[ 20 t 12/12/98 It28/99
EPA 3550A SIM 20 t 12112198 1t28/99
EPA 3550A SIM 20 1 I2/12/98 t128/99
EPA 3550A SIM 20 1 I2/12/98 1128!99
EPA 3550A SIM 20 I 12/12/98 1/28!99
EPA 3550A SIM 12 1 12/12/98 1/28/99
EPA 3550A SIM 20 t 12/12/98 1/28/99
EPA 3550A SIM 60 1 12/12/98 1t28/99
EPA 3550A SIM 20 i 12/12/98 1t28!99
EPA 3550A SIM 20 1 12112198 1/28t99
EPA 3550A SIM 20 1 12112198 1/2gt99

EPA 3550A SIM 20 1 12112/98 1t28/99
EPA 3550A SgVI 20 1 12/12198 1/28t99
EPA 3550A SIM 20 1 12/12/98 1/28t99
EPA 3550A 8IM 20 1 12112198 112U99
EPA 3550A SIM 20 1 12/12/98 1128199
EPA 3550A SIM 20 t 12/12/98 1128199
EPA 3550A $IM 20 1 12112198 1/28199
EPA 3550A SIM 20 t 12/12/98 1128199
EPA 3550A S1M 20 1 12112198 1128t99
EPA 3550A S!lvl 20 I 12/12/98 1/28199
EPA 3550A 81M 20 I 12/!2198 1/28/99
EPA 3550A SIM 20 I t2/12198 1t28/99
EPA 3550A SIM 20 t t2/12/98 1/28199

Units: ug!Kg (ppb)
Basis:

Result
Result Notes

ND
ND
ND
ND *
ND

ND
ND
ND
ND
53
21
37

290
45

480
550

220
210
120

130
230
270
26
120

I Approv~l By:

3- and 4-Methylphenol ¢oelute. Quantitated using 4-Methylphenol.
The analysi~ was performed past the recommended hold time;, see ease narrative.

KMB00007428



Sampl¢ Name:
Lab
Test Notes:

Ana1~xe

Benzyl Alcohol
2-Methylphenol
4-Methytphenol
2o4-Dimethylpheno!
Naphthalene
Ber~zoic Acid
Hexachtorobutadiene
Aeenaphthylene
Dimethy~ Phthala~e
Aemaaphthene
Diber~of~ran
Ftuorene
Diethyl Phthalate
N-Nitrosodiphenylam~, e
H~xaetflorobenzene
Pe~taehlorophenol

~{-n-buty[ Phthalate

Py~ene
BatyI B~-UI Phthalate
r~enz(a)~athracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Beuzo(b) fluoranthene
B~zo(k)fluoranthene
B~r~zo(a)pyr~n~
Indeno( 1,2,3 -cd)pyrene
Dibe~(a,h) a~thraceae
Benzo(gJLi)petylene

Approved By:

COLUMBIA ANALYTICAL SERVgCES, INC.

Analytical Report

Hart Crowr~r
Port of Portland Terminal 4/5624-06
~ediment

Service Request: K9807169
Date Collected: !0115/98
DaIe Received: 10/16/98

Base Neutral/Acid Semivolafii¢ Orgardo Compounds

HC-~-34
K9807169-002RE
H

Prep Analysis Dilution Date Date
Me~hod Method MILL Factor Extracted Analyzed

EPA 3550A SINI 200 10 12/!2198 "1/28t99
EPA 3550A SIM 60 I0 12/12/98 ’ 1/28t99
EPA 3550A SIM 60 t0 I2/12/98 1/28199
EPA 3550A SIM 200 I0 12/12198 t/28/99
EPA 3550A $IM 60 t0 ’ 12!12/98 1128199
EPA 3550A SIM 100 10 12/12/98 1128199
EPA 3550A SIM lOOO "’ I0 12112198 1/28199
EPA 3550A SIM 200 10 I2112/98 1/28/99
EPA 3550A SIM 200 !0 12t12/98 1/28/99
EPA 3550A SIM 200 10 12t12/98 1/28/99
h-’PA ]550A 8IM 100 t0 12t12/98 1/28!99
EPA 3550A SIM 200 10 12t12t98 1128199
EPA 3550A SIN/ 200 I0 12/12198 1/28/99
EPA 3550A S]!vl 200 !0 t2/12/98 1/28/99
EPA 3550A SIM 120 i0 I2112/98 1/28199
EPA 3550A SIM 200 I0 i2/12/98 1/28/99
EPA 3550A SEvI 600 t0 12112198 1128199
EPA 3550A SIM 200 10 12/I2/98 1128199
EPA 3550A $12~ 200 10 12/12198 1/28199
EPA 3550A SEM 200 t0 I2/12/98 1/28199
EPA 3550A S]2~d 200 I0 12112198 1/28/99
EPA 3550A SEvl 200 l0 12/12/98 1t28199
EPA 3550A SIM 2(10 t0 12I~2/98 1/28/99
EPA 3550A SIN[ 200 i0 12112/98 I128199
EPA 3550A 8IM 200 t0 12/12198 1/28199
EPA 3550A SIM 100 10 12/I2/98 1t28/99
EPA 3550A SIM 200 I0 12/12/98 1128199
EPA 3550A SIR[ 200 I~ 12112198 1128199
EPA 3550A SIM 200 t0 12/I2/98 °1/28t99
EPA 3550A SIM 200 10 12112198 1/2. 8/99
EPA 3550A SIM 200 t0 ~2112/98 1128/99
t~A 3550A SIM 100 10 12/12/98 1128199
EPA 3550A SIM 200 10 12/12198 1/28/99

Units: ug/Kg (ppb)
Bash: D~

Result
Result Notes

ND
ND
ND
ND *
h~
130
ND
ND
ND
ND
130

440

1600
,1900

75~
820
!10

"730
480
940
12~0
1~0
550

I
I
I
I
I
i
I
I
i
I
I
I
I
I
I

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The aua~y~s was performed past the reeormuended hold time; see case nm’rative.

I
i

o~te: j~l 2 8 q~
I

0~oI 16 |
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Client:
~-oject:

xnple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Rev6h ""’"

Hart Crow~er, h]c.
Pert of Porflartd Terminal 4/5624-06
Sediment

S,ervice Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name: H¢-$40 Units:
Lab Code: K9807169-003RE Basis:
Test Notes: H

Ana~yte
Phenol
BonzyI Alcohol
2-Methylphenol
4-Methylphenol
2,4.Dimethylphenol
Naphthalene
Be~zoi~ Acid
HexacMorobutadi~nc
Acemaphthylene
Dime~yl Phthalate
Acenaph~cne
Dib~zofi~roa
Fluo~ene
Die~yl Phthalat¢
N-Hi~-osc~liph~myIamine
Hc~cMorob~nz~nc
"FentachlorophenoI

~-n-butyl Phthalate
Fluor~t~ene

Butyl Benzyl Phthalate

Chry~ne
B~(2~thylhexyl) Phthahte
I~-m.~tyi Phthalat~
B~zo(b)~luoranthene
Benz~k) flu~nmth~me

B ~zo(g_.~h~)l~Icne

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted AnalyzedResult

EPA 3550A SIM 200 10 t2112/98 1128199 ND
EPA 3550A SIM 60 10 12/12/98 1/28t99 BID
EPA 3550A SIM 60 10 12/12/98 1128/99 ND
EPA 3550A SIM 200 I0 12112198 1128199 ND
EPA 3550A SIM 60 l0 12112198 It28/99 ND
EPA 3550A ~ SIM 200 I0 12112198 t/28/99 ND
EPA 3550A ~ SIN[ 1000 10 12112198 !t28/99 ND
EPA 3550A SIM 200 10 12112198 1128199 ND
EPA 3550A SIM 200 10 12112/98 1/28t99 ND
EPA 3550A SIM 200 t0 12112198 1/28/99 ND
EPA 3550A SIM 100 10 t2112/98 1128199 160
EPA 3550A SIM 200 10 12112198 1/28199 ND
EPA 3550A SIM 100 !0 12112/98 1/28t99 120
EPA 3550A SIM 200 10 12/12198 1t28t99 ND
EPA 3550A SIM 120 I0 12/12198 1128199 ND
EPA 3550A SIM 200 t0 12/12/98 1/28199 ND
EPA 3550A SIM 600 10 12/12/98 1/28199 ND
EPA 3550A SIM 2~0 !0 12112/98 1/28/99 1200
EPA 3550A SIM 2130 10 12112198 1/28199 230
EPA 3550A SIM 2130 10 12/12/98 I128199 ND
EPA 3550A SIM 200 t0 I21t2/98 1/28/99 3300
EPA 3550A SIM 200 t0 12/12/98 1/28199 26130
EPA 3550A SIM 200 t0 12/12198 1128/99 ND
EPA 3550A SIM 200 10 12112198 1128199 1700
EPA 3550A SIM 200 10 12112198 1t28199 I800
EPA 3550A SIM 200 t0 12112198 1128199 330
EPA 3550A SIM 200 t0 12112198 1/28199
EPA 3550A SIM 200 10 12112198 1128199 2300
EPA 3550A SIM 200 10 12t12/98 1/28/99 I300
EPA 3550A SIM 200 10 12112198 1/28199 2000
EPA 3550A SIM 200 10 12/t2!98 1/28199 2600
EPA 3550A SIM 200 10 12t12/98 1!28/99 310
EPA 3550A SIM 200 I0 12/12!98 1128199 960

K9807169
10/t5198
t01!6198

ugiKg(ppb)

Result
Notes

g

g Al~provedBy:

3- and 4-Methylphenol eoelute. Quantitated tk4mg 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

KMB00007430



"-~ojeet:
mple Matrix:

Sample Narae:
Lab Code:
Tes~ Notes:

Analyte

COLBMBIA ANALYTICAL SERVICES, INC.

Analydcai Report

Hart Crowzer,
Port of Poland Terminal 4/5624-06
Sedknent

Service Request:
Date Collected:
Date Received:

K9807169
10115198
10116t98

Base Neutral/Acid Semivolatite Orga~c Compounds

HC-8-39
K9807169-004RE
H

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted’Axtalyzed

EPA 3550A SIM 400 20 12/12/98 1/28199
’EPA 3550A S]IVI 120 20 12/12/98 1/28/99
EPA 3550A 8IM 120 20 12/12/98 1/28199
EPA 3550A SIM 400 20 12112198 1/28199
EPA 3550A SIM 120 20 12112/98 1/28/99
~A 3550A 8IM 400 20 12112198 ¯ 1/28!99
EPA 3550A 8Ilvl 2000 20 12112198 1128199
EPA 3550A SIM 400 20 12/12/98 1t28/99
EPA 3550A SIM 400 20 12/I2/98 1/28t99
EPA 3550A SIM 400 20 12/12/98 1/28t99
EPA 3550A SIM 200 20 12/12198 1/28t99
E~A 3550A 8IM 400 20 I2/12/98 1/28199
EPA 3550A $IM 200 20 12/12/98 1/28/99
EPA 3550A SIM 400 20 12112198 1128199
EPA 3550A $1i~ 240 20 12/12/98 I128t99
EPA 3550A 8IM 400 20 12112198 1/28t99
EPA 3550A 8IM 1200 20 12/t2/98 i128/99
EPA 3550A $1M 400 20 12112198, 1/28t99
EPA 3550A SIM 400 " 20 12112/98 1/28/99
EPA 3550A SIM 400 " 20 ’ 12112198 1/28/99
EPA 3550A 8i~ 400 20 12/12/98 1/28/99
EPA 3550A SIM 400 20 12/12/98 1/28199
EPA 3550A 8IM 400 20 12112198 1128199
EPA 3550A 8IN~ 400 20 12112198 1/28199
EPA 3550A SIM 4C0 20 12112198 1/28199
EPA 3550A $IM 200 20 12/I2t98 1/28199
EPA 3550A SIM 400 20 12112/98 1128/99
EPA 3550A SI~ 400 20 12/!2/98 1/28199
EPA 3550A 8I]~ 400 20 12!t2/98 1128199
EPA 3550A S!M 400 20 12/t2198 1/28/99
EPA 3550A 811~ 400 20 12!12/98 1/28/99
EPA 3550A SIM 400 20 12/12/98 1/28f99
EPA 3550A SIiVI 400 20 I2/12!98 1/28/99

Units: ugacs (ppb)
Basis: Dry

Reset
Result Notes

ND

ND

ND

2~

2500
4~

6~0
4600

250

46OO
2500
4100

630
1800

i
I
I
I
i
I
I
I
I
i
i
I
i
i

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenot.
The analysis was performed past the recommended hold time; see ease narrative,

Approved By: ........

07 t {OSVMJ~F,9- ~KK I/7.8/99

JAN 8 !999

I
I
i

KMB00007431



g

CI~ent:
Project:

"~.Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
B emz’yl Alcohol
2-Methylphenol
4-Methytphenol
2,4-Dim~thylpheno!
Naphthalene
Benzoio Acid
He~ehlombutadien~
Acenaphthylene
Dime~yl Phtl~date
Acenaphthene
Dibenz¢ furan
Ft~erene
Di~thyl Phthalat~
N-Nitrosodipheaylamine
Hexaehlorobenzene
Pentachlorophenol
Yhenanthrene

fli-n-butyl Phthalate
~|uoranthene

Butyl BertzT1 Phthalate
Benz(a) anthracene
Chrysene
Bis(2-e~ylhexyl) Phthalate
Di-n-aetyl Phthalat¢
Buazo(b)fluorantlmae
Beaze0c)fluomuthe~
Benzo(a)pyreac
I~dezo( 1,2,3 -ed)pyrene
D~bet~,h)authracene

COLUMBIA ANALYTICAL SERVICES, I~C.

Ana ytica
Hart Crowser,
Port of Portland Terminal 415624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
10115198
10116198

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-3~
K9807169-005RE
H

Analysis Dilution Date Date
Method MBL Factor Extracted Analyzed

EPA 3550A SIM 1000 50 12/12/98 1t28/99
EPA 3550A $1M 300 50 12112198 !t28/99
EPA 3550A $IM 300 50 12/12/98 1/28/99
EPA 3550A 81M 1000 50 12112198 I128/99
EPA 3550A 8IM 300 50 12/12/98 1t28/99
EPA 3550A SIM 500 50 12112198 1128199
EPA 3550A SIM 5000 50 12/12198 1/28199
EPA 3550A SIM I000 50 12/12198 1/28199
EPA 3550A SIM I000 50 12112198 1t28/99
KPA 3550A SIN[ 1000 50 12/12/98 1/28199
EPA 3550A SIM I000 50 12/t2198 1/28199
EPA 3550A S1M 500 50 12/12198 1/28/99
EPA 3550A 8IM 1000 50 12/I2198 1/28t99
EPA 3550A SIM I000 50 12/12/98 1/28199
EPA 3550A 8tM 600 50 12/I2/98 1/28199
EPA 3550A 8IM 1000 50 12/12/98 1/28199
EPA 3550A SI~ 3000 50 12/12/98 1/28/99
EPA 3550A SI~ 1000 50 12/12/98 1/28199
EPA 3550A 8IM I000 50 12/12/98 1/28/99
EPA 3550A SIM 1000 50 12112198 1/28199
EPA 3550A SIM 1000 50 12/12/98 1/28/99
EPA 3550A $IM 1000 50 12/12/98 1128/99
EPA 3550A SIM 1000 50 12/12/98 1128/99
EPA 3550A SIM 1000 50 I2/12t98 1128199
EPA 3550A SIM . 1000 50 12/12/98 1/28/99
EPA 3550A gIM I000 50 12/12t98 1128/99

, EPA 3550A SIM I000 50 12!I2/98 1/28t99
EPA 3550A 8IM 1000 50 t2/12/98 t’/28t99
EPA 3550A SIM 1000 50 12/12/98 1/28t99
EPA 3550A SIM 1000 50 ~ 12/12/98 1/28t99
EPA 3550A SIM 1000 50 12112198 1128/99
EPA 3550A 8IM 1000 50 12112/98 1/28199
EPA 3550A SIM I000 50 12112/98 1128/99

Units: ug.rKg (ppb)
Basis: Dry

Result
Remit Notes

ND
ND
ND
680
ND
ND

35~0
%0
2200

20000

450O0
35060

260OO
26080

36000

31000
38000
4900
13000

3- and 4-Methylphenol coelute. Quaatitated using 4-Methylphenol.
~’he ao22ysis was performed past the recomme,~ded hold fi~e; see case narrative.
Estimated concentration; see case narrat~veo

Approved By:

071~95’VM.1~ ~ 5RE tt28,99

JAN 8 1009

KMB00007432



Client:
Proiect:
Sample Matrix:

SampIe Name:
Lab Code: ¯
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticaI Report

Har~ Crowser, Inc.
Port of PortIarid Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10115198
Date Re~ived: 10116198

Base Neutral/Acid Scmivolatile Organic Compounds

HC-S-44
K9 ~07169-006RE
H

Prep Analysis Dilution Date Date
Method Method ~ Factor Extracted A~alyzed

EPA 3550A S~VI 1000 50 12112198 1/15t99
EPA 3550A SEvI 300 ~0 12112198 !/15199

’ EPA 3550A ’ S/M 300 50 12112198 1115199
EPA 3550A SI1VI 1000 50 12112198 1115t99
EPA 3550A SIM 300 513 12t12/98 1115199
EPA 3550A SIM 1000 50 12t12/98 1115199
EPA 3550A SIM 5000 50 t2/12/98 1115199
EPA 3550A SIM I000 50 12112198 1/15t99
EPA 3550A SIM I000 50 I2/12198 1/15/99
EPA 3550A SIM 1000 50 12/I2198 1115199
EPA 3550A SIM I000 50 12t12/98 1115199
EPA 3550A SIM 1000 50 12112198 I/I5199
EPA 3550A SIM 1000 50 12/12/98 t/t5/99
EPA 3550A SIM 1000 50 12112198 t115199
EPA 3550A SIM 600 50 ¯ 12/t2/98 1/15/99
EPA 3550A SIM 1CO0 50 12/12/98 1115199
EPA 3550A SIM 3000 50 I2112/98 1/15/99
EPA 3550A SIM 500 50 12/12/98 1115/99
EPA 3550A SIM t000 50 12112198 1/15t99
EPA 3550A SIM 1000 50 12112198 1115199
EPA 3550A SIN[ 1000 50 t2/12t98 t!15/99
EPA 3550A SIM 1000 50 I2/12!98 1/15/99
EPA 3550A SIM 1000 50 12~t2/98 1/t5199
EPA 3550A Sllvl 500 50 12/12/98 1!t5199
EPA 3550A SIM 500 50 12/12!98 I/I5/99
EPA 3550A SIM t000 50 12/12/98 1/15!99
EPA 3550A SIM 1000 50 12/I2/98 1/15/99
EPA 3550A SIM 500 50 12/I2t98 1/15/99
EPA 3550A SIM 1000 50 12112/98 1115!99
EPA 3550A SIM 500 50 12/12198 1115199
EPA 3550A 8IM 500 50 12112198 1t15/99
EPA 3550A SIM 1000 50 12/I2198 1t15/99
EPA 3550A $IM 1000 50 12/I2198 1115/99

Units:
Basis: Dry

Result
Re.sult Notes

ND

ND
ND
ND
82O
ND
bid
1700
I400
ND
66O
67O

ND
7t0

690
900

3- ~d 4-Methylphenol coelute. Quantitated usfi~g 4-Methylphenol,
The analysis was performed past the iecommended hold time; see case narrative,

I
I
!
I
!
I
I
i
I
I
I
i
I
I
I
I
I

Approved By: Date: JAN 2 8 1999

KMB00007433



Client:
Project:

"~Sample Matrix:

II
ii

U
U
ii
U
tl

Sample Name:
Lab Code:,
Test Notes:

Analyte

Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dkraethylpheaol
Naphthaleae
Ber~oic Acid
Hexad’dorobutadienc

Dime~yl Phthalate
Ac~naphthene
Dibenzofuran

Diethyl Phthalate
N-Nitros~diphenylamine
Hexachtorobenzene
Fentaehlorophenol
Phemmth~ene

~D~-n-5~tyl Phthalat¢

Butyl B&~zyl Phtha]ate
Bex~z(a) anthraeerte
Chrvs~e
Bis(2-ethylhexyl) Phthalate
Di-woctyl Phthaht~

Benzo(k) fluora~th~ae

Indeno(1,2,3 -¢d)pyr~e
Dibeaz(a,h) anthracene
Beazc(g,h,i)perylene

Service Request: Kgg07169
Date Collected: 10/15/9B
Date Received: 10t16f98

Base Neutral/Acid Semivolatile Organic Compounds

HC-8-43
K98071694307RE
H

Units: ug/Kg (ppb)
Basis: Ewy

Prep Analysis Dilation Date " Date
Method Method MRL Factor Extracted Analyzed Result

EPA 3550A S1M 1000 50 12t12198 1/15/99
EPA 3550A SIM 300 50 12112198 1115/99 biD
EPA 3550A SIM 300 50 12112198 1/15/99 ND
EPA 3550A SIM 1000 50 12112198 1115t99 ND
EPA 3550A SIM 300 50 12112198 1115t99 ND
EPA 3550A SIM 1000 50 12/12/98 1/15/99 ND
EPA 3550A SIM 5000 50 !2112198 1115/99
EPA 3550A SIM 1000 50 12112198 1/I5/99    ND
EPA 3550A SIM 1000 50 12/12t98 1/I5/99 lid
EPA 3550A SIM 1000 50 12!12198 1/I5199
EPA 3550A SIM 1000 50 12/12198 1115199 ND
EPA 3550A SIM 1000 50 12!12198 1/15/99 ND
EPA 3550A S]IV1 1000 50 12112198 1115199 bid
EPA 3550A S~ 1000 50 12112198 1/15199
EPA 3550A SIM 600 50 12112198 1115t99 ND
EPA 3550A SIM 10O0 50 12t12198 I115t99 ND
EPA 3550A SIM 3000 50 12112198 I115t99 ND
EPA 3550A SIM 1000 50 12/12/98 1115/99 ND
E~A 3550A SIM 1000 50 !2!12/98 1/15/99 bid
EPA 3550A SIM 10O0 50 12112198 t/15/99 bid
EPA 3550A SIM 1000 50 12112198 1/15t99 1200
EPA 3550A SIM 1000 50 12112198 I115/99 tI(~0
EPA 3550A SIN[ 1000 50 12/12/98 II15/99 bid
EPA 3550A 8IM 500 50 12112198 1/15t99 670
EPA 3550A SIM 500 50 12112198 1115t99 690
EPA 3550A 8IM 1000 50 12112198 I/t5/99
EPA 3550A SIM 1000 50 t2/12198 1/t5/99 ND
E~A 3550A SIM 500 50 12112198 1/15N9 820
EPA 3550A SIM 500 50 t2t12/98 1/I5/99 520
EPA 3550A SIM 500 50 12112198 1115199 790
EPA 3550A SIM 1000 50 12/12/98 1/15t99 1100
EPA 3550A SIM 1000 50 12/12/98 1t15t99
EPA 3550A SIM 1000 50 12112198 1/I5/99 ND

Result
Notes

Approved By:

3- mad 4-Methylphenol coelute. Quaatitated uskIg 4-Methylph~caoL
The m~dysis was performed pint ~e ~ecommended hold time; see eaze na~iadve.

JAN 8 t9g9

KMB00007434



Client:
Project:
3ample Matrix:

Sample Name:
Lab C6de:
Test Notes:

Analyte
Phenol
Ben~! Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naph~Icnc
Ber~zoic Add
Hexachlorobutadiene
Accnaphthyl~e
DkneUiyl Phthalate
Acer~phthene
Dibenzofumn
F~uorenc
Diethyl Phth~late
N-N~osediphenylamiue
He~orobenzene
P~ntachlorophCnol
Phen~uthrcnc
~uth~acene
~i-~-buty! Phthalatc

FIuorau~hcne

Bu~l Ber~/1 Phthalatc
BecL~a) anthracene

Bis(2-ehhyl~cxyl)
Di-r~ctyl Phthalate
Benzo(b)fluoranthen~
B~z~(k)fluomnth~n~
Enmz~(a)pyren~.
Ind~ao(1,2,3-ed)pyre~e
D~enz(a,h)anthracene
Beuzo(gahj)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Port of Portland Tgnninal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: I0/15/98
Date Received: i0f!6198

Base Neutral/Acid Scmivolafite O~ganic Compounds

HC-S-42
Kgg07169-~08RE
H

Units: ug/Kg (ppb)
Basi~: ~

Prep Analysis Dilution Date ¯ Date
Method Method MRL Factor Extracted AnalyzedResult

EPA 3550A StM I000 50 12f12/98 1115/99 ND
EPA 3550A SIN[ 300 50 12/i2/98 1/15/99 ND
F;PA 3550A SIM 300 50 ’12/12/98 1/15/99 ND
EPA 3550A Sl!gl I000 50 12112/98 1/15/99 ND
EPA 3550A 8IM 300 50 12/12/98 t/15/99 ND
EPA 3550A SIM I000 50 12/12198, t/15/99 ND
EPA 3550A SIM 5000 50 12t1:2198 t/15/99 ND
EPA 3550A SIM I000 50 12/12/98 lt15199 ND
EPA3550A SIN[ 1000 50 12112198 1/15/99 l’,rD
EPA 3550A SIM I000 50 t2!12/98 It15199 ND
EPA 3550A SIM 500 50 I2t12/98 1115199 710
EPA 3550A SIM 1000 50 12112198 1115/99 ND
EPA 3550A" SRVl 1000 50 12/12198 1115/99 ND
EPA 3550A SlIM 1000 50 t2/12/98. 1115199 ND
EPA 3550A $IM 600 50 12/t2/98 1115199 ND
EPA 3550A SIM 1000 50 12/12/98 1115199 ND
EPA 3550A SIM 3000 50 12/12/98 1115199 ND
EPA 3550A S1M I000 50 12112198 1115199 4600
EPA 3550A SIM 500 50 12/12/98 1115199 960
EPA 3550A SIM 1000 50 12/12/98 1115199 bid
EPA 3550A SIM 1000 50 12112/98 1115199 15000
EPA 3550A SIM 1000 50 12/12/98 1115199 13000
EPA 3550A SIM t000 50 12112198 1115199 ND
EPA 3550A SIM 1000 50 12112198 1/15199 9100
EPA 3550A $~V[ 1000 50 12112198 1115199 9000
EPA 3550A SIM 1000 50 12/12/98 t115/99 ND
EPA 355,0A SIM 1000 50 12/12!98 1/15199 BID
EPA 3550A SIM 1000 50 12/12/98 I115/99 11000
KPA 3550A SIM 1000 50 12112198 1/15/99 8200
EPA 3550A SIM 1000 50 12t12/98 1!15199 13000
EPA 3550A S]M 1000 50 12112198 1/15/99 14000
EPA 3550A SIM 1000 50 12112198 1115/99 !400
EPA 3550A SIM 1000 50 12t12/98 1/15t99 5600

Result
Notes

I
I
I
i
I
I
I
I
i
I
I
i
I
I
l

3- and 4-Methylpheaol eoelute. Quautimted usira3 4-Methylpheaol.
The analysis was performed past the recommended hold time; see case narrative.

I
I

,C(~ ~’~ Date: JAN  999

KMB00007435
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Client:
~. Project:

)Sample Matrix:

Sampl~ Nama:
Lab Code:
T~st Notes:

Aaa]yte

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Port of PortIand Terminal 415624-06
Sed~ent         r"            ~: ~

Base Neutral/Acid Semivolatfle Organic Compounds

HC-S-41
K9807169-009RE
H

]Prep Analysis DiIution Date
Method Method 1VLRL Factor Extracted

EPA 3550A SIM I000 50 12112198
EPA 3550A" SIM 300 50 12112198
EPA 3550A SIM 300 50 12112198
I~PA 3550A SIM I000 50 12/12198
EPA 3550A glhd 300 50 12/I2198
EPA 3550A SIM 1000 50 12112198
EPA 3550A SIM 5000 50 12112198
EPA 3550A SIM I000 50 12/1219g
EPA 3550A SIM I000 50 12112198
EPA 3550A SIM 1000 50 12112198
EPA 3550A SIM I000 50 12112198
EPA 3550A SIM 1000 50 12112198
EPA 3550A ~ 500 50 12112198
EPA 3550A SIM 1000 50 12/12198
EPA 3550A SIM 600 50 12112198
F_.2A 3550A SIM 1000 50 12112198
KPA 3550A SIM 3000 50 12/!219g
EPA 3550A SIM I000 50 12112198
EPA 3550A SIM 1000 50 12112198
EPA 3550A S!1VI i000 50 12112198
EPA 3550A SIM 1000 50 12112198
EPA 3550A SIM 1000 50 12112198
EPA 3550A SIM I000 50 12t12/98
EPA 3550A SIM 1000 50 12/12t98
EPA 3550A StM 1000 50 12112198
EPA 3550A 8IM 10130 50 12!12/98
F~A 3550A SIM 1000 50 12112198
EPA 3550A ~ S/!vl 1000 50 12112198
EPA 3550A SIM t000 50 12t12/98
EPA 3550A SIM 1000 50 12112198
EPA 3550A SIM I000 50 12/12t98
EPA 3550A S[M I000 50 12112198
EPA 3550A SIM I000 50 12112198

Service Request: K9807169
Date Collected: 10115198
])ate Received: 10/1619g

Urdts: u~Kg (ppb)
Basis: Dry

Date Result
Analyzed Result Notes

tt15/99 ND
It15/99 ND
1/15/99 bid
1/15/99 ND *
1t15t99 ND

1115/99 bid
1/15t99 ND
t115/99 bid
tt15t99

ND

!t15/99 bid
!i15199 1500
1t15/99 ND
1115199 670
1115199 ND

t/15/99 ND
1115199 ND
1/15t99 ND
! / 15/9 9 8200
1t15199 2000
1115199 NTD

!/15/99 25000
1/15/99 22000
It15199 ND

1t15199 I70(10
I115t99 16000
I115199 ND
1115/99 ND
1115/99 20000
Iti5t99 14000
1115199 23000
1/I5/99 28000
1t15/99 2900
it15199 11000

~] AppmvedBy:

3- and 4-1vIethytphe~ol coelute. Quaadtated using 4-Methylphcmol.
The anab~is was performed past the recommended hold time; see case ~arrative.

Date: JAN 28 1999

KMB00007436



Client:
Project:
Sample Matrix:

Sample Name:
Lab Cod~:
Test Notes:

Analyte

Henzyl Alcohol
2-Methylphenol
4-Methylphenot
2,4-Dimethylphenol
Naphthal~ne
Benzoic Acid
Hexachtorobutadiene
Ae~aaphthylene
Dimethyl Phthalate
Aeenaphthen~
DibenzoftaTm
Fluorene
Diet~yl Phthalate
N-Nitrosodipheaylamine
Hexachlorobe~eaae
Pentachlompheaol
Phemmthrene
.A~fftracene
3~-n-butT1 Phthalatc
Ftuoranthene
Py~en~
Butyl Senzyl Phthalate
Benz(a)antl~acene

Bis(2-ethythexyI) Phthalate
Di-n-oetyl Phth~late
Benzo(b)fluoranthene
Benzo(k)fluoraatheue
Benzo(a)pyrene
Indeno(1,2,3-¢d)py~ene
Dibenz(a,h)anthrae~ne
Benzo(g,h,i)perylene

COLUNIBIA ANALYTICAL SERVICES, INC.

An~y~c~l P~ort
Hart Cmw~er, Inc.
Port of Poland Terminal 415624-06

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Base Neutral/Acid Semivolafile Organic Compounds

HC-KEF-B
K9807169-OIOR.E
H

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIN[ 1000 50 12!12/98 1115/99
EPA 3550A SIM 300 50 12/12/98 1115/99
EPA 3550A SIM 300 50 12/12/98 11t5199
EPA 3550A StM 1000 50 12/12/98 t!15/99
EPA 3550A SIM 300 50 12/I2/98 1115t99
EPA 3550A $1M 1000 50 12/12/98 1It 5/99
EPA 3550A SIM 5000 50 12!12/98 1115199
EPA 3550A $]M 1000 50 I2/12t98 1/15/99
EPA 3550A SIM 1000 50 12/12/98 1115199
EPA 3550A SIM 1000 50 12112198 1115/99
HPA 3550A SIM 1000 50 12112/98 1115/99
EPA 3550A S~VI 1000 50 12112198 1115199
EPA 3550A SIM 1000 50 12/12/98 1/15199
EPA 3550A StM 1000 50 12/12/98 1115199
EPA 3550A S~vl 600 50 12112198 11t5t99
EPA 3550A SIM 1000 50 12112198 1115/99
EPA 3550A SIM 3000 50 12112198 I/15199
B-~A 3550A SllV~ 500 50 12112/98 1115199
EPA 3550A SErf 1000 50 I2/12/98 1115/99
EPA 3550A SIM t0O0 50 12112/98 1115199
EPA 3550A SIM 1000 50 12/12/98 1115199
EPA 3550A SIM 1000 50 12112/98 1/15/99
EPA 3550A S!M 1000 50 12112/98 1115199
EPA 3550A SIM I000 50 12112198 1115199
EPA 3550A SIM I000 50 I2/12/98 1/15199
EPA 3550A SIM 1000 50 12112/98 Iti5/99
EPA 3550A SI1VI 1000 50 12112/98 1/15199
EPA 3550A $IM I~00 50 12/12/98 1115199
EPA 3550A SIM 1000 50 12112198 1/15/99
EPA 3550A SIM 1000 50 12/I2198 1115199
EPA 3550A SIM I000 50 12112198 1/15199
EPA 3550A SIM I000 50 12112/98 1t15t99
EPA 3550A SIM 500 50 12/12/98 1/15199

Units: ug/Kg (ppb)
Basis: Dry

Result
Result Notes

ND

ND
ND *

[700

1100
ii00

1200
I000
!500
I8@8

740

I
i
I
I
I
I
i
I

i
i
I
I
I
I

Approved By:

3- aad 4-Methylphenol coelute. Quandtated ushag 4-Methylphenol.
The ax~lys~ was perfomaed past the recommended hold time; see case narrative.

!
I
I

KMB00007437



Client:
Project:
,ample Matdx:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
Beazyl Alcohol
2-Metkylphenol
4-Methylphenol
2,4-Dimeth¥1phenol
Naphthalene
Benzoic Acid
Hexach!orobutadlen=
Acermphthylene
DimeLkyl Phthalate
Acenaphthene
Dibenzofuran
Fl~rene
Diethyl Phthalate
N-Nitros~diphenylamkae
Hexachlorobenzcrte
Pentaehlorophenol
Phemmthrene
~mthracene
)i-a-butyl Phthalate

Ftuoranthene

Butyl ~1 Phthalate
B:az(a)anthraeena

Bi~(2-~tkylhexyl)
Dt-n-octyl Phthalate
Benzo(b)fluomthene
Benzc(k)fluoranthene
Benzo(a)pyrene
I~deno( 1 ~2,3a:d)pyrene
Dibenz(a,h)aathtaeene
Beaz~(g,h,i)peryleae

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Hart Crop, set, Inc. ~.
Po~ of Pofdand Terr~Ma1415624-06
Seddment

Service Request: K2807169
Date Colleeted: t0/I5198
Date Received: I0116198

Base Neutral/Acid Semivolatile Orgardc Compounds

HC-REF-C
K9807169-0t IRE
H

Urtits: ugiKg (ppb)
Basis: D~

Prep Analysis Dilntion Date Date
Method Method I~[RL Factor Extracted Analyzed Result

EPA 3550A SIM 20 I 12114198 t113/99
EPA 3550A SIM 6 1 12114198 1/13/99 I’TD
EPA 3550A SIM 6 t 12114198 I113199
EPA 3550A SIM 20 1 12!14198 !113199 ND
EPA 3550A SIM 6 I 12114198 I/I3199
EPA 3550A SIM 20 l 12/14/98 1/I3199
EPA 3550A SIM I00 1 12114198 t/13/99    ND
EPA 3550A SIM 20 1 12114198 I/i3/99 ~D
EPA 3550A SIM 20 1 12t14198 t113t99
EPA 3550A SIM 20 I ¯ 12114198 1/13/99 N’D
EPA 3550A SIM 20 I 12114198 1113199 ND
EPA 3550A SIM 20 1 12/14198 I113t99 ND
EPA 3550A SIM 20 I 12114198 1/i3/99 ND
EPA 3550A SIM 20 t 12114198 1113/99
EPA 3550A SIM 12 I 12/14198 1113199
EPA 3550A SIM 20 1 12/14t98 1/13t99 ND
EPA 3550A SIM 60 t 12114198 1113199
EPA 3550A SIM 20 I 12/14/98 1113/99 N-D
~EPA 3550A S~vl 20 I 12/14198 1113199
EPA 355~A SIM 20 t 12/14/98 t/t3/99
EPA 3550A SIM 20 1 12114t98 I113199     23
EPA 3550A SIM 20 1 12114198 1/13199 24
EPA 3550A SIM 20 1 12/14/98 I/I3199
EPA 3550A SIM 20 I 12/,I4198 1113199 ND
E, PA 3550A SIM 20 t 12114198 1113199
EPA 3550A Sl!vf 20 ! 12/14198 I/I3t99     ND
EPA 3550A 81M 20 t 12114198 1113t99 ND
EPA 3550A S1M 20 l 12/14198 1113199
EPA 3550A¯ S!M 20 1 12/14198 1/13199
EPA 3550A SIM 20 l I2/14/98 Itl 3199 ND
EPA 3550A 8IM 20 1 12/14198 1/13199 ~ ND
EPA 3550A SIM 20 1 12/14198 1113/99 ND
EPA 3550A SIM 20 1 12114198 1113199

Result
Notes

3- and 4-Methylphenol ~elute. Quantitated ~ing 4-Methylphenol.
The analysis was p~cformed past the recommended hold time; see case mrrative.

JAN ,2 8 1999

00125

KMB00007438



Client:
~.Pro~ect:

"~ample Matrix:

SampIe Name:
Lab Code:
Test Notes:

Phenol
Bev~l Alcohol
2=Methylphenol
4-Methylphenol
2,4-Diraethylphe~ol
Naphthalene
Ber~oie Add
Hexa~hlofobutadiene
Acenaphthylene
Di.me~yl Phthalate
Acer, aphthmae
Dibenzofuran

Diethyl Phthalate
N-Nitrosodipheaylami~e
Hexaclflerobe~zene
Peataehlorophenol
Phena~thr~e
amthmcenc
,.A-a-butyl Phthalate

-Fluoranthenc

Butyl Benzyl Phthalate
Benz(a) anthracene

Bis(2~ethylhexyl) Phthalate
Di-a-eetyl Phthalate
B~o(b)fluoranthenc
Berao(k)fluomnthene
Be~zo(a)pyt~ne
Indent{ 1,2,3 -cd)pyrene
Dibe~(a,h)aathracene
Ber~(g,h,i)peryIene

COLUMBIA ANALYTICAL ’SERVICES, INC.

Analytical Report

Hart Crowzer, Iuc.
Port of Portland Termirtal 4/5624.06Sed2tment

Service Request: K9807169
Date Collected: i0/15198
Date Received: 10/16198

Base Neutral/Acid Semivolatile Organic Compounds

HC-849
K9807t69~0I 3RE
H

Prep Analysis Dilution Date Date
Method Method MIlL Factor Extracted Analyzed

EPA 3550A S]IVI 2000 !00 12112198 1/28199
EPA 3550A SIM 600 100 I2t12/98 1/28199
E~VA 3550A SIM 600 103 12112/98 1/28/99
EPA 3550A 8INI 2000 I00 I2/12/98 1128199
EPA 3550A SIM 600 103 12/12/98 1/28199
EPA 3550A SIM 2000 t00 12/t2/98 1/28/99
EPA 3550A SIM 10000 tt30 12/I2/98 1/28/99
EPA 3550A SIM 2000 i00 !2/i2198 1/28/99
EPA 3550A SI1VI 2000 100 12/12/98 1/28199
EPA 3550A SIM 2000 100 12112198 I128199
EPA 3550A SIM 2000 I00 12/12/98 !/28199
EPA 3550A NM 2000 t0O 12112198 1/28t99
EPA 3550A SIM 2000 103 12/t2/98 1128199
EPA 3550A Sl2vl 2000 I00 12112/98 1128199
EPA 3550A SIM 1200 I00 12/t2/98 U28/99
EPA 3550A SIM 2000 100 12/12/98 1/28/99
EPA 3550A SIM 6000 100 12/12/98 1128199
EPA 3550A SIM 2000 t00 12/12/98 1128199
EPA 3550A 8IM 2000 100 12112198 1128199
EPA 3550A S1M 2000 100 12/t2/98 1128/99
EPA 3550A SIM 4000 200 12112/98 1/28199
EPA 3550A SIM 4000 200~ 12112198 1128199
EPA 3550A SIM 2000 t00 12112/98 1/28/99
EPA 3550A SIM 4000 200 12/12/98 t/28/99
EPA 3550A SIM 4000 203 12/12/98 1128199
EPA 3550A SIM 2000 t00 12/12/98 I]28/99
EPA 3550A SIM 4000 2t30 12/12/98 1/28/99
EPA 3550A SIM 4000 200 12/12198 - 1128/99
EPA 3550A SIM 4000 200 12/12/98 1/28199
EPA 3550A SEv[ 4000 200 12112/98 1128199
EPA 3550A SIM 2000 1110 12112/98 1t28/99
EPA 3550A S1M 2000 I110 12112/98 1t28t99
EPA 3550A" SIM 2000 100 12/12198 1~8/99

Result
Result Notes

ND

2ffD *

~403

16~9
2400
6700

56000
1711OO

1713000 E
150000 E

130000
llO0~O

1600(10 E
92000

160000 E
190000 E

ND
2OO0O
540OO

I
i
i
i
i
I
i
I
i
I
i
I
I
i

Approved By:

3- and 4-Methylphenol coclute. Quantitated using 4-I~ethylphenol.
EstSrrmted coacentmtlo~ see case nazfadvc.
The analysis was performed past the ~e¢ommended hold time; see case narrative.

C~.~    Date: JAN

KMB00007439
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Client:
Project:
""ample Matrix:

SampIe Name:
Lab Code:
Test Notes:

Analy~e

Pheaol
Benz’yl Alcohol
2-Meth¥1phenol
4-Methyipheno!
2,4-Dhnethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Ae~u~phthe, nc
Dibenzofuran
Fluorene
Di~thyl Phthalate
N-Nitro mdiphenylamine
Hexachlorobenzene
Pentacb2orophenol
Phenanthrene
"mthraeene
..Ji-n-butyl Phtlmlate
Fluoranthene
p}rren~

Butyl Benzyl Phthalate
Benz(a)authraceue
Ch’y~ne
Bis(2-ethylhexTt) Phthalate
Di-n-octyl ththalate
Benz~’b)fluoranthen~

Beizzo(a)py~ene
Indenc( 1,2,3-¢d)pyrene
Dibenz( a,h)anthracene

COLUMBIA ANALYTICAL SERVICES, INC.
:" " Analytical.Rdport ~ :: ~

Hart Crowser, Inc.    ¯
Port of Portlaad Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: t0115198
Date Received: 10/16198

Base Neutral/Acid Semivolafile Organic Compounds

HC-S-20
K9807169-Ot4RE
H

Prep Analysis Ditution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIM 2000 100 12/14198 t/15/99
EPA 3550A SIM 600 100 12114198 1115199
EPA 3550A SIM 600 100 12114198 1115/99
EPA 3550A SIM 2000 100 12114198 1/15/99
EPA 3550A SIM 600 t00 12/14/98 1/I5199
EPA 3550A SIM 2000 t00 12114198 1/I 5199
EPA 3550A 81M 10000 I00 12114198 1115t99
EPA 3550A 8IM 2000 t00 12/I4198 1t15t99
EPA 3550A SIM 2000 t00 !2t1419g 1t15t99
EPA 3550A SIM 2000 I00 12/14/98 1/15/99
EPA 3550A $IM 1000 leo 12114198 t/15/99
EPA 3550A SIM 2000 I00 !21t4/9g 1t15/99
EPA 3550A SIM 2000 I00 12114t98 1/15199
EPA 3550A 81M 2000 1013 12114198 1115199
EPA 3550A SIM 1200 100 12/14198 1115199
EPA 3550A $IM 2000 t00 12/14/98 1115199
EPA 3550A SIM 6000 100 12114198 1115t99
EPA 3550A SEVI 2000 100 12/14198 1t15t99
EPA 3550A SIM 1000 100 12114198 1/15199
EPA 3550A SIM 2000 100 12/14/98 1115199
EPA 3550A SIN[ 2000 100 12114198 1/15t99
EPA 3550A 8IM 2000 100 12/14/98 1115199
ETA 3550A 8IM 2000 100 12/14t98 1115199
ETA 3550A SIM 2000 1t30 12114198 1115/99
EPA 3550A SIM 2000 t00 12114t98 1/15t99
EPA 3550A SIM 2000 100 12114198 1115/99
EPA 3550A 8IM 2000 100 12114198 1/15t99
EPA 3550A SIM 2000 I00 12/14198 1115199
EPA 3550A SIM 2000 100 12!t4/98 1115199
t~PA 3550A SIM 2000 100 12114198 1115199
EPA 3550A SIM 2000 100 12114198 1115199
EPA 3550A 8IM 20OO 100 12/t4198 1/15t99
EPA 3550A 8IM 2000 100 121~4/98 1115t99

Units: ug!Kg (ppb)
Basis: Dry

Result
Result Notes

ND *

ND
ND

ND

lgoo
ND

88OO
2000

25000

170OO
17000

22000
16000
26000
29000
2800
12000

Approved By: ....

3- and 4-Methylphenol coelute. Quaatitated using 4-Methylphenol.
The a~mlysis was performed past the recommended hold time; see case narrative.

JAN 8 1999

KMB00007440



Pro~ect:
~ :~.~Sample Matrix:

Sample Name:
Lab Code:
Test Note~:

PhenoI
Benzyl Alcohol
2-MethyIphenot
4-Methylphenol
2,4-Dimethytphenol
Naphthalen~
Benzoi~ Aoid
Hexachlorobutadien~
Acenaphthylene
Dhnethyl Phthalate
Aceaaphthene
Dibenzofi~ran
F|uorene
Diethyl Phthalate
N-Nitroso diphenylamine
Hexachlo~obenz~ae
Pentachlorophenol
Phenanthren~

~luoranthene.

Butyl Betray1 Phthatate
Benz(a)aathraeeae

B~s(2-ethylhemfl) Phlhalate
Di-mo¢tyl Phthala~
Be~zo(b~fluoranthenc
Benzo(k) fluv~anthen~
Ben.zo(a)pyrene
[ndeno( 1,2~3-ed)pyrenz
Dibenz(a,h)authrac erie
Benzo(gh, i)pe~lene

COLUMBIA ANALYTICAL SERVICES, INC.

A~alytical Report

HaX Crowser, !iao.
Port of Portland Terminal 415624-06
Sediment

Service Request:
Date Corrected:
Date Received:

K9807169
10/15/98
10t16198

Base Neutral!Acid Semivolatile Organic Compounds

HC-8-30
K9807169-017RE
H

Prep Analysis Dilu~on
Method Method MI~ Factor

EPA 3550A SIM 200
EPA 3550A SEv[ 60
EPA 3550A S]M 60
EPA 3550A SIN[ 200
~2A 3550A SIM 60
EPA 3550A SIM 200
~A 3550A .StM 1000
EPA 3550A Sll~ 200
EPA 3550A SIM 200
EPA 3550A $1M 200
EPA 3550A SIM 200
EPA 3550A SIM 200
EPA 3550A SlIM 100
EPA 3550A SIM 200
EPA 3550A SIM 120
EPA 3550A StM 200
EPA 3550A SIM 600
EPA 3550A SIM 200
EPA 3550A SIM 200
EPA 3550A SIIV~ 200
EPA 3550A S]IV~ 200
EPA 3550A SIM 200
EPA 3550A SIM 200
EPA 3550A SIM 200
EPA 3550A StM 200
EPA 3550A SIM 200
EPA 3550A- SIM 200
EPA 3550A Sllvl 200
EPA 3550A SIM 200
EPA 3550A SIM 2~0
EPA 3550A SIM 200
EPA 3550A SIM 200
EPA 3550A S]7~ 200

Date    Date
Extracted Analyzed

t0 t2/12/98 1t28/99
I0 I2/12/98 1/28/99
.10 12/J2/98 1/28/99
10 12/12/98 1/28199
I0 12/12/98 I!28199
10 12112198 1/28/99
10 12/12/98 1128f99
I0 12112/98 1/28/99
I0 12112198 1!28f99
10 12t12/98 1t28t99
10 12/12/98 1128199
I0 12112198 1/28t99
!0 t2/12/98 1128t99
!0 !2/12/98 1t28199
10 I2t12198 1/28/99
lO !2/12/98 1t28/99
I0 12112198 tt28/99
t0 12112198 1128199
10 12112198 1/28/99
10 12112/98 1128199
10 12112198 1128199
10 I2/I2/98 1128199
t0 121t2198 1128199
I0 i2/12/98 1128/99
I0 12/12/98 1t28199
10 12/12198 1/28199
I0 12t12198 1128/99
!0 12112198 1/28199
t0 12/12/98 I128/99
10 12/12198" t128/99
10 12!12198 1/28/99
10 12112198 1/28t99
I0 12t12/98 1128199

Urats: ug/Kg ~ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
290
ND
160
ND
ND
ND
ND
1600
38O
ND

4200
4000

2700
2500
330

3100
19GO
3500
4100

1500

3-and 4-Methylphenol coelute. Quan~itated using 4-MethylphenoL
The analysis was performed past the recommended hold time; see case narrative.

I
I
!
!
!
I
I
I
I
i
I
I
I
!
!
i
I

Approved By:

lY/td95V?d~A~ - t~J~ !/28/99

KMB00007441
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Client:
Project:
]ample Matrix:

Sample Name:
Lab Code:
Te~ Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.
:’~ Analytical ;Report ~,, ’~’

Hart CrowCer, ~c.
Port of Porfland Terminal 4!5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

Method Blank
KWG9804280-4

Prep Analysis Dilution Date
Method Method lVIRL ~actor Extracted

EPA 3550A S]M 20 1 12112198
EPA 3550A SIM 6 1 12112198
EPA 3550A SIM 6 1 12/12/98
EPA 3550A SIM 20 1 12t12/98
EPA 3550A SIM 6 1 12/12/98
EPA 3550A Slim 20 1 12112198
EPA 3550A SIM 100 1 12112198
EPA 3550A SIM 20 1 12112t98
EPA 3550A SIM 20 1 12112t98
EPA 3550A S]M 20 1 12112198
EPA 3550A SIM 20 1 12112/98
EPA 3550A SIM 20 l 12112198
EPA 3550A SIM 20 1 12/12t98
EPA 3550A SIM 20 1 12112/98
EPA 3550A SIM 12 1 121t2198
EPA 3550A S~ 20 1 12112198
EPA 3550A SIM 60 1 12112/98
EPA 3550A SIM 20 1 12/I2/98
EPA 3550A 8JM 20 1 12112198
:SPA 3550A SIM 20 1 12112198
EPA 3550A SIM 20, 1 12112198
EPA 3550A 8IM 20 1 12/12/98
EPA 3550A SJM 20 1 12112198
EPA 3550A 8IM 20 I 121t2/98
EPA 3550A SIM 20 I 12112198
EPA 3550A SIM 20 I 12112198
EPA 3550A SIM 20 1 12t12/98
EPA 3550A SIM 20 I 12112198
EPA 3550A SIM 20 I 12112198
EPA 3550A SIM 20 1 12112198
EPA 3550A SIM 20 1 12ti2/98
EPA 3550A SIM 20 1 12/!2/98
EPA 3550A SIM 20 I 12112/98

3- a~d 4-Methylphenol coehrtc. Qtmatitated using 4-Methylphenol.

Appmv~ By:

071t~9$V~F.E,9 - MB 1/2~

Date:

Service Request: K9807169
Date Collected: NA
Date Received: NA

Units: u~K~
Basis: NA

Date Result
Analyzed Result Notes

1/19199    ND
1/19199
1/19/99    ND
1119/99    ND
1119199
1/19/99
1t19199 ND
1t19/99
11t9/99
1119/99 ND
1/19/99 ~D
1/I9/99 ND
1t19/99 ND
1119/99
1/19t99 ND
1/19/99 ND
1119199 lid
1t19/99
1119/99 iffD

II19/99 ND
1/19/99 ND
1119199 ND
1119199 ND

1119199 ND

!119199 ND

1J19199 ND

I119199
1/19/99    ND
1t19!99
1119199 ND

1119199
1119199 N’D
1119199 ND

KMB00007442



Cfient:
._~Project:

~iarnple Matrix:

Sample Name:
Lab Code:~

Test Notes:

Anal~e

Approved By:

COLU1V£BIA A2iALYTICAL SERVICES, INC.

Analytical Report

Har~ Cro~cser, Eric,
Pert of Portland Terraina1415624-06
Sed2ment

Ba~� Neutral/Acid Semivolatile Organic Compolmds

KW ~c.~04290a

Prep Analysis Dilution Date
Method Method ~ Factor Extracted

EPA 3550A SIM 20 1 12/14198
EPA 3550A SIM 6 t 12114198
EPA 3550A SIM 6 ! t2114/98
EPA 3550A SIM 20 1 12114/9g
EPA 3550A SIM 6 1 12114198
EPA 3550A SIM 20 I 12114198
EPA 3550A SIM 100 t 12114198
EPA 3550A SIM 20 I I2/14!98
EPA 3550A 81M 20 I 12t14!98
EPA 3550A Sllvl 20 1 12114198
EPA 3550A SIM 20 1 12/14/98
EPA 3550A SIM 20 1 12/14t98
EPA 3550A SIM 20 I 12114198
EPA 3550A Sl~ 20 I 12114198
EPA 3550A StM ~ 12 - 1 12/14198
EPA 3550A SIM 20 1 12114198
EPA 3550A SIM 60 1 12!14198
EPA 3550A SIN[ 20 1 12!t4198
EPA 3550A SIM 20 ! t2f14198
EPA 3550A SIM 20 1 12t14198
EPA 3550A 8IM 20 1 12114198
EPA 3550A SIM 20 1 12/14t98
EPA 3550A 8/31 20 1 t2/t4/98
EPA 3550A SIM 20 1 12114198
EPA 3550A SIM 20 I 12/!4t98
EPA 3550A SIM 20 1 12114198
EPA 3550A SIM 20 l 12114198
EPA 3550A SIM 20 1 12114198
EPA 3550A SErf 20 1 12114198
EPA 3550A SIM 20 1 12t14t98
EPA 3550A SIM 20 I 12114/98
EPA 3550A SIM 20 1 12/14/98
EPA 3550A SIM 20 1 12114198

3- a~zd 4-Methylphenol coelute. Quantitate6 uskng 4-Methylph~oL

Date:

Service Request: K9807169
Date Collegted: NA
Date Received: NA

!
i

Units; ug/Kg (ppb)
Basis: NA

Date
Analyzed R~sult

1113199 ND
1113/99 l,t~D
1113199 ND
1/13199 ND
1/!3t99 ND
1/13199 ND

1113199 ND
1113199 ND
1113t99 ND
1/13/99 ND
11t3t99 ND
Iti3199 ND
1113199 ND
1/I3199 ND
1!13199 ND
1113199 ND
1!13/99 ND
1113199 ND
,1/13t99 liD
1/13t99 ND
1/13199 ND
1113t99 ND
1113t99 ND
t113199 ND
1113199 ND
1/13199 ~
1/13/99 ND
I/l 3t99 WD
I/I3/99 ND
1113/99. ND
1113199 ND
1113199 ND
1/13/99 ND

Result
Notes I

I
I
i
!
/
I
I
I

page No.:

00130|

KMB00007443
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o~ Ant:
Pro~ect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Crow~er, he.
Port of Portlaad T~ 41S624-06
Sediment

Prep Method:    NONE
Analysis Method: 160.3M
T~st No~os:

QAJQC l~po~t

Sample Name

HC-S-18

Duplicate Summary
Total Solids

Lab Code

K9807169-012DUP

Date
Analyzed

Sample
Remit

Duplicate
Sample
Result Average

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Units: PERCENT
Basis: WET

Relative
Percent Result

Difference Notes

10/21!~8 47.0 47.5 47,3 <t

I
i
i
I
I
I
i
I

I
I

I

Date:

KMB00007445



COLUMBIA ANALYTICAL SERVICES, INC.

Project:
Sample Matrix:

Hart Croveser, Lnc.
Port of Portland Temliaal 4/5624-06
Sediment

QAJQC Report

Duplicate Summa~-
Solids, Total VoLatile

P~ep Method:    NONE
Analysis Method: 160AM
Test Notes:

"Sample Name Lab Code
Date

AnaI2czed

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

HC-8-36 K9807~69-001DtYP

Units: PERCENT
Basis: WET

Triplicate Relative
Sample Sample Percent
Resalt Result Average Difference

10121198 2.30 2.66 2.48 15

Result
Notes

Date:

00133

KMB00007446



Prelect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crows~, Inc.
Port of Po~dand Terminal 4[5624-06
Sediment

QA!QC Repo~t

Saraple Name:
Lab Cede:
Tes~ Notes:

H¢-8-36
K%07169-001DLrp

Duplicate Summary
~organi¢ Parameters

Anatyte

Ammoaia as Nitrogen
Sulfide, Total’
Carbon, Tota! O~gani¢

Analysis Sample
Units Method ~ Result

mgf~g (ppm) 350AM 0.2
m~g (ppm) PSEP 0.7
PERCENT ASTMD4129-82M 0.05

12.2
5.t
0.69

Duplicate
Sample
Result

12.3
13.8

0.68

A Outside acceptance IJmits; see case narrative.

Approved By: Date:

Service Request: K9807169
Date Collected: t0115/98
Date Received: 10116198

Date Extracted: NA
Date Analyzed: 10/23~28/9g

Average

I2.2
9.4

0.68

Relative
Percent Result

Difference Notes

<1
93

1
A

I
i
i
I
i
i
i
i

I

KMB00007447



Sample Matrix:

~
Sample Name:

~ab Code:
est Notes:

Analyte

Stflfide, Total

.ICazb~n, Total Organic

COLUI~BIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.

Port of Portlmad Terminal 4/5624-06
Sediment

Matrix Spike Stmunary
Inorganic Parameters

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10116198

Date E~racted: NA
Date Anatyzed: t0/23,28/98

I-ICeS-36
K9807169-001MS

Basis: Dry

Analysis
Units Method

CAS
Percent

Spiked Recovery

Spike Sample SamplePercent AcceptanceResult

lVIRL Level Result ResultRecovery Limits Notes

mg/Kg (ppm) 350.1M 0,2 ~174

mg/Kg (ppm) PSEP 0.7 327

PERCENT ASTMD4129-82M 0.05, 3.90

12.2 520 107 75-125

5.t 122 36 60-130

0~69 4.29 92 75-125

A

Outside acceptance iimits; see case narrative.

Date:

KMB00007448



Project:
Sample Matrix:

He.Crower, ~¢.
Port of Portland Terminal 4/~524-06
Sediment

Sample Name: HC-S-36
Lab Code: ’ K9807169~001MS,
Test Not¢s:

Aaalyte Units

Su[~de, Total mg/Kg (ppm

MatrLx Spike/Duplicate Marx Spike Summary
Inorganic Parameters

K9807169-001DMS

Analysis Spike Level Sample Spike Result
Method b1RL MS DMS Result MS DMb

PSEF 0.7 327 332 5.1 122 210

Service Request: K9807169
Date Collected: !0/15198
Date Received:10116198

Date Extracted:HA
Date Analyzed: 10/23/98

Basis: Dry

Percent Recovery
CAS Relative

Acceptance Percent
MS DMS LLr~ ts Difference

36 62 60-]30 53

I
Result
Notes

Approved By:

KMB00007449



~t:
Project:
Sample ~[atrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Kepert

Hart Crowsec, tn~
Port ~fPortlaud Terminal 415624~06
Sediment

Sample Namo: HC-S-36
Lab Code: K9g07169-I301DUPR

Test Notes:

Dup!~cate Summary
taorgardc Parameters

Analysis
Anatyte Units Method IVIRL

Sulfide, Total m~q<g (ppm) PSEP 0.7

Sample
ResuLt

7,1

Duplicate
Sample
Result

7.3

Average

7.2

Service Request: K9807169
Date Collected: t01lstgg

Date Received: 10!16198
Date E~racted: NA
Date Analyzed: 11/t419g

Basis: Dry

Relative
Percent Result

Difference Notes

II
0
0

II

KMB00007450



ent:
Pro~e~t:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analy~e

Total,

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser,~ me,
Port ofP~rtland Terrainal 4/5624-06
Sedlm~t

Matrix Spike SummaL"
Inorganic Pazameters

Service Request: Kgg07169
Date Collected: 10/15198
Date Received: 10/16f98
Date Extracted: NA
Date Analyzed: II114198

HC-S-36
Kgg07169-001MSR

Basis: Dry

Analysis
Units Method

CAS
Percent

Spiked . Recovery
Spike Sample SamplePercent Acceptance Result
Level , Resutt ResultRecovery ’Limits Notes

0.7 398     7.t 366 90 60-130

Approved By: Date:

|
I:

!
i

KMB00007451
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Sample 3~tatrix:

Sample Name:
L~b Code:
Test Notes:

Azmlyte

Suede, Total

0
0
0
g
g

Hart Crowser,
Port of Portland Terminal 413624-06

Sediment

QA/QC Report

HC-S-36
K9807169-001MSR

Matrix Spike/Duplicate Matrix Spike Surnmmy
Inorgmaic Parzmeters

K9807169-001DMSR

Service Request: K9807169
Date Collected: 10/15/98
Date Received:10116198

Date Extracted:NA
DateAnaIyxed: t1114f98

Units

mg/Kg (ppm

Percent Recovery
CAS Relative

Analysis Spike Level Szrnpie .Spike Result Acetate Percent Result
Method M2~ MS DMS Resul~ MS D~ MS DMS L~i~ Difference Nat~

PSEP 0.7     366     277 7,1 366 277 90 ,98 60-L30 9

Dat~:

00139

KMB00007452



Project: ~
LCS Matrix:

COLUMBIA ANALYTICAL SERVICES, ~C.

FIar~ Crowser0 h~e~
Port ofPortlaad Teradna141~624-06
Sediment

Sample Name: Lab Control Sample
Lab Code: K%07169.-LCS
T~sl Notes:

Analyte ~Units

Carboa, Total Organi¢ PERCENT

QA/QC Report

Laboratory Control Sample Summary
Inorganic Parameters

Analysis True
Method Value

ASTM IN129-82M 0.62

Result

0.62

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/22-28/98

Basis: D~

CAS
Percent

Recovery
Percent, Acceptance Result
Recovery "LimRs Notes

i00 85-t15

I
I
I
I
!
i

CLP i
Qual.

I
I
I
I
I

Apl~roved By: __.      ~-~ Date:    c~ ]/’ l ...~. ¢

I
I
I
I
I
I

KMB00007453



Project:
LCS Matrix:

~ SampIe Name:
Lab Code:
Test Notes:

COLII~IA ANALYTICAL SERVICES, INC.

Port of Portland Terminal 4/5624-06
Water

Lab Coat~ol Sample

K9807 t69-LCS

Laboratory Control Sample Summm-y
Inorganic Parameters

Units

mgtL (ppm)
m~FL (ppm)

Analysis True
Method Value Result

350.IM 4.04 4.02
PSEP 0.89 0.92

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/22-28/98

Basis: NA

Percent
Recovery

103

CAS
Percent

Recovery
Acceptance Result

LimiLg Notes

U
U

II
Approved By:

~wrr.ut- LCS nn~98

Date:

KMB00007454



Project:
LCS Matrix:

Sample Name:
Lab Code:
T~st Notes:

Analyte

Sulfide, Total

COLUMBIA ANALYTICAL SERVICES, IN(7.

Hart Crowse~, I~¢.
Port of Porfl~d Terminal 415624-06
Water

QMQC Report

Lab Control Sample
K9807169-LCS

Laboratory Control Sample Summm-y
Inorganic Parameters

Units

mgiL (ppm)

Analysis True
Method Value

PSEP 0.93

Result

1,89

Service Request: Kgg07169
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: I0/23/98

Basis{ NA

Percent
Recovery

203

(?AS
Percent

Recovery
Acceptance

Limits

60-130

Result
Notes

A

I

I

I

I
I

i
I
I

A Outside acceptance limits; see case narrative.
I
i

Approved By:
I
I

KMB00007455



(~
Project:
LCS Matrix:

Sample Name:
Lab Code:

i Test Notes:

COLUMBIA ANALYTICAI~ S~RVICES, INC.

Port of Pordand Terminal 4/5624~06
Water

Lab Control Sample
K9807t69-LCS

Labomtoly Control Sample Summary
lalorganie Parameters

~nits

mgiL (ppm)

Analysis True
Method Value

PSEP

Result

0.83

Service Request: Kgg07169
Date Collected: NA
Date Received: NA
Date E~racted: NA
Date Analyzed: ~t/14/98

Basis: NA

Percent
Recovery

CAS
Percent

Recovery
Acceptance Result

Limits Notes

86 60-130

Date:

KMB00007456



Client:
Project:

COLU1VIBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crowser, Inc.
port of Portland Termifia1415624~06

Ammonia as Nitrogen
EPA Method 350.1
Units: mgiL (ppm)

CONTINUING CALIBRATION VERIFICATION (CCV)

Value
Measured

Value

Se~wice Request: K9807169
Date Collected: NA
Date Received: NA
Date Analyzed: [0/23t98

l~overy

CCV I Result 2.00 2.06 103
CCV 2 Kc~ult 2.00 1.99 100
CCV 3 Restdt 2.00 2.05 i02
ECV 4 Result 2.00 2.04 102
CCV 5 Result 2.00 2.07 102

Blank
Value

CONTINUING CAL/BRA~ON BLANK (CCB)

CCB 1 Result 0.05 ND
CCB 2 Result 0,05 ND
CCB 3 Result 0.05 ND
CCB 4 Result 0.05 bid
CCB 5 Result 0,05 ND

I
/
i
I
I
I
I
I
I
I
i
I
i
/
I
I

Approved By: Date;

i
I
i

KMB00007457



Client:
Pro~ect:

COLUMBIA ANALYTICAL SERVICES, INC.

QMQC Report

Hart Crowser, Inc.
Port of Portland Tern~nal 4/5624~06

Sulfide, Tota!
PSEP

Units: mgiL (ppm)

Service Request: K9807169
Date Collected: NA
Date Received: NA
Date Analyzed: t0/22-11/14/98

CONTINITING CALmRATION VERIFICATION (CCV)

Tnle

Value
Meas~ed

Value
Percent

Recover"

CCV 1 Result 0,44 0,45 t02
CCV 2 Result 0,44 0,44 I00
CCV 3 Result 0.44 0.44 100
CCV 1 Res~tt 0.46 0.45 98
CCV 2 Result 0.46 0.45 98
CCV 3 Result 0.46 0.45 98
CCV 4 Remlt 0.46 0.45 98

CONTINU~G CALIBRATION BLANK (CCB)

II

Blank
Value

CCB 1 Result 0,05 ND ’
CCB 2 Result 0.05 ND
CCB 3 Result 0,05 ND
CCB i Result 0,05 ND
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 4 Remit .0.05 ND

Approved By:. Date:

KMB00007458



Cfient:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~, oft

Hart Crowser, Inc.
Port of Portland Terminal 415624-06

Carbon, Tom1 Organic
ASTM D4129-82M
Units: mgfKg (ppm)
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

Tru~
Value

Measured
Value

CCV 1 Result 20.0 19.6
CCV2 Result 20.0 19.0
CCV 3 Result 20.0 18.9

CONTINUING CALIBRATION BLANK (CCB)

CCB t Result 0.05
CCB 2 Remit 0.05
CCB 3 Result 0.05

Blank
Value

Approved By:

Q-CCV~XLT

Dat~:

Service Request: K9807169
Date Collected: NA
Date Received: NA
Date Analyzed: 10/28/98

i
i

I
I
I

Percent         I
Recovery

95

!
!
!
!
!
!
!
!
!
!

KMB00007459



Ctie~xt:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, ha¢,
Port of Porlland Terminal 4/5624-06
Sediment

QA/QC Repor~

HC-S-34
K9807169-002

Duplicate Summary
Total Metals

Sendce Request: K9807169
Date Collected: 10!15/98
Date Received: 10116D8
Date Extracted: t0128/98
Date Analyzed: IU’4198

Units: mgg~g (ppm)
Basis: D~y

Analyte

Antimony

Cadmium
Chromium
Copper
Lead
MercuW
NiekeI
Silver
Zinc

Prep Analysis        Sample
Method Method M]RL Result

EPA 3050B 200.8 0.2 0.2
EPA 3050B 200.8 2 5
EPA 3050B 200.8 0.1 1.l
EPA 3050B 200.8 0,3 23.4 -
EPA 305011 200.8 0.5 37.1
EPA 3050B 200.8 0.1 153

7471A 7471A 0.02 0.20
EPA 3050B 200,8 1 24
EPA 3050B 200.8 0.1 0.4
EPA 305013 200.8 2 376

Duplicate
Sample
Result

0.3
5
I

23,1

199
0.23
25
0.4
286

Average

0.2
5
t

23,2
38.3
176
0.2
24
0.4
33t

Relative
Percent

Difference

5O
<t
t0
1
6
26
I5
4
<1
27

Result
Notes

Date:

KMB00007460



CIient.,
Project:
Sample Matrix:

Sa.~le Name:
Lab Code:
Test Notes:

Analyte

Aniimony.
Arsenic
Cadraiura
Chremium
Copper
Lead
¯ Mercury
Nickel
Silver
Zinc

A
NA

COLIUMBIA A.NALYTICA_L SERVICES, INC.

QA/QC Report

Hart Crowser,
Port of Portland T~a~tina[ 4/5624-06
Sediment

HC-S-34
K9807t 69-002

Matrix Spike Summary
Total Metals

Spiked
Prep    Analysis Spike Sample Sample

Method Method IVIRL Level Result Result

l

Service Request: K9807169
Date Collected: 10115/98
Date Received: 10t16198

Date EXtracted: 10!28!98
l~ate Analyzed: t1/4/98

I
i
I

Units: mg!Kg (ppm)
Basis: Dry

Perce~t
Recovery

Accep~auce Result
Limits Notes

EPA 3050B 200.8 0.2 1(~0 0.2 19.2 19 30-I20

EPA 3050B 200.8 2 40 5 35 75 60-130

EPA 3050B 200.8 0.1 !0 1.I 9,2 81 ~ 60-!30

EPA 3050B 200.8 0.3 40 23.4 ’ 57.3 g5 60-130

EPA 3050B 200.8 0.5 50 37.1 78.9 84 ~60~130

EPA 3050B 200.8 0.l 100 ~ 53 260 107 60-130

7471A ~74~71A 0.02 0,6 0.2 0.86 ~110 60-I30

EPA 3050B 200.8 1 [00 24 102 7g 60÷I 30

EPA 3050B 200.8 0.1- 10 0.4 7.4 70 60-I30

EPA 305013 200,8 2 I00 376 374 NA 60-130

Outside acceptance limits; see case narrative
Not Applicable; see case narrative.

A i
I
I
I
I
I
I
I
I

Approved By:

ff’/169[CP, EA!-Spika [ltL~igg

~.(_~ , Date:
/

I
I

Page No,-"

001~8 I
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA A~ALYTICAL SERVICES, IN C.

Hart’Crowzer, Inc.
Port of Portland Terminal 415624-06
Soil

QA/QC Rel~ort

Laboratory Control SampIe
K980716%LCS

Laboratory Control Sample Summary
Total Metals

Environmental Resource Associates #238

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10128198
Date Analyzed: 11N/98

Units: m~g (ppm)
Basis: Dry

Antimony
Arsenic
Cadmium
Cbxemium
Copper
Lead

" }’~Iercury
"Nickel
Silver
Zinc

Prep    Analysis True Percent
Method Method Value Remit Recovery.

EPA 3050A 200.8 59.6 58,6 98
EPA 3050A 200.g 82.4 65.1 79
EPA 3050A 200.8 94.3 ~4.1 68
EPA 3050A 200.8 97,8 71,2 73
EPA 3050A 200.8 81.3 58.9 72
EPA 30SOA 200.8 190 t44 76

747tA 7471A 1.34 1.16 87
EPA 3050A 200.8 164 ! 12 68
EPA 3050A 200.g I 13 t 07 95
EPA 3050A 200.8 I3! 74.6 57

Control
Limits

20-180
62-138
55-144
69-13t

62-138
60-140
49-15I

67-133
65-134

56-144

Result
Notes

Approved By:

671~[~P,~.AL - LC~S 111~8

Date:

00149

KMB00007462



COLUMBIA ANALYTICAL SERVICES, INC.

QATQC Report

Client: Hart Crowser,
Project: Port ofPortla~d TemaLr~ai 4/5624-06
Sample Matrix: Water

Duplicate Summary
Total Metals

Sample Name: HC2WS-01-M
Lab Code: K9807169-0t8
Test Notes:

Analyte

Antimony
Arae~e
Cadmium
Chromium
Copper
Lead
Vlercury

S:lver

Prep
Method

Analysis Sample
Method lVIRL Result

CLFAA 200,8 0.02 0.05
CLFAA 200.8 0.5 0.6
CLFAA 200.8 0.02 ND
CLFAA 200.8 0,2 0.5
CLFAA 200,8 0.1 ’ 2
CLFAA 200.8 ~ 0,02 2.85
7471A 7471A 0.5 ND
CLFAA 200.8 0.2 0.7
CLFAA 200.8 0.02 ~
CLFAA 200.8 0.02 0,03
CLFAA 200.8 0,5 5,2

Duplicate
Sample
Result

0.05
0.6

0A
t.8
2.93

0.7

0.02
5.2

Average

0.05
0,6
ND
0.4
1.9

2.89
ND
0,7
ND
0.02
5.2

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10116/98

Date Extracted: 10128/95
Date Analyzed: 11f4/98

Relative
Percent

Difference

<t
<1

25

3

<1

50
<l

Result
Notes

i
I
i
I
I
I
I
I
I
i
I
i
I
I
I

Approved By:
Dt~Pi031695

I
I

KMB00007463



~llent:
Project:
Sample Matrix:

Sample Name:
Lab Cede:
Test N~tes:

Anal.v~e

A~timony
Ax~erdc
Cadmium
Chromiam
Copper

"Nickel
Silver
Thallium
EKe

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, ?~e~
Port of Po~tesad Termixm[ 415624-06
Water

Marx spike Summary
Total Metals

Spiked
Prep Analysis Spike Sample Sample

Method Method lVfi~L Level Result Result

CLFAA 200,8 0.02 20 0.05 20,7
CLFAA 200.8 0.5 20 0,6 21,7
CLFAA 200.8 0.02 20 ND 21

CLFAA 200,8 0,2 20 0.5 209
CLFAA 200,8 0.1 20 2 22,1

CLFA_A 200.8 0.02 20 2.85 24.1
7471A 7471A 0.5 1 ND ¯ 0.9
CLFAA 200~8 0.2 20 0,7 21,1
CLFAA 200.8 0.02 20 ND 20.1
CLFAA 200.8 0.02 20 " 0.03 21.4
CLFAA 200,8 0,5 20 5,2 26A

Serwice Request: K9807169
Date Collected: 10/15198
Date Received: I0/16/98

Date Extracted: I0t28/98
Date Analyzed: 1114/98

Urdu: ug/L (ppb)
Basis: NA

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

103 75-125
106 75-125
105 75~125
102 75-125
100 75-125
106 75-125
90 60-!30
102 75-125
100 75-125
107 75-125
I04 75-t25

Approved By: Date:

00151

KMB00007464



Client:
Project:
LCS Matrix:

Sampie Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC..

QA/QC Report

Hart Crower, Ino.
Port of Portland Terminal 4/5624-06

Water

Laboratory Control Sample
K9807169-LCS

Laboratory Control .Sample Summary
Total Metals

~orgardc Ventures

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date E~racted: t0/28t98
Date Aamlyzed: 1114/98

Units: u~ (ppb)
Basis: NA

Prep
Method

Analysis True Percent
Method Value Res~a tt Recovery

CAS
Percent

Recovery,
Accept~mce

Limits

,oat "hmony CLFAA 200.8 20 20.8 104 85-1]5
Arsanie CLFAA 200.8 20 21.2 106 85-115
Cadmium CLFAA 200.8 20 21.0 105 85-115
Chromium CLFAA 200.8 20 20.7 104 85-115
Copper CLFAA 200~8 20 20.6 103 85~115
Lead CLFAA 200.8 20 21.2 106 85-115
Mercury 7471A . 7471A 5,0 4.85 97 85-115
Nickel CLFAA 200.8 20 20,5 103 85-I 15
Silvev CLFAA 200.8 ~0 20,5 103 85-115
Tl~aitium CLFAA 200.8 20 2i.2 106 85-1 t5
Zknc CLFAA 200.8 20 20.9 i 05 85-115

Approved By:
LC~32295

07169ICP.F.A2 - LCSW t115198

Date: __~.~

Result
Notes

i
i
i,
I
I
i
I
I

I:

i
I
I
I:
I
I

KMB00007465



Project:

COLLrMBIA ANALYTICAL SERVICES, INC.

QMQC Report

Hart Crowser, Inc.
Port of Portland Terminal 41562g

Service Request:
Date Amdyzed:

K9807169
1113198

Anat.vte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercmry
NickeI
Silver
Thallium

’Zinc

!1

Initial Calibration Verkfication (IC’V) Summary
Metals

Units: goffL (ppb)

Inorganic Ventures ICV

Method
Wnle

Value Result

200.8
200.8
200,8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

50.0
50.0
25.0
20.0
25.0
50.0
5.0
50.0
25.0
50.0
50,0

50.0
51.3
25.8
20.6
25.8
51.6
5.21
50.0
25.2
50.7
50.8

Percent
Recovery

100
103
103
103
103
103
104

101
101
102

Approved By:
ICVEPN¢10~194

g~I~69~CP.EA.I - ICV 1113/98

Date:

KMB00007466



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QATQC Report

Hart Crowser, Inc.
Po~ of Po~d Te~ 4/5624

ICV Source:

An~dyte

.~mtimony
Arsenic
c~aium
Chromium
Copper
Lead
Mercury
Nick~l,
Silver
Th~ilb!m
~Z~n~

Initial Calibration Verification (tCV) Summary "
Metals

Units: ~tg/L (ppb)

Inorganic Ventures ICV

EPA
Method

Trd~

Value

200.8
200.8
200,8
200.8
200.8
200.8
747IA
200,8
200.8
200.8
200,8

50.0
50,0
25.0
20,0
25.0
50.0
5.0
50.0
25.0
50.0
50.0

50,6
53,0
26.4
2!.0
26.0
52.5
5,06
51.4
25.3
53.3
52.0

Approved By: ....
~rCVEPA/102194

Date: _

Service Request:
Date Analyzed:

Percent
Recovery

101
106
106
105
104
105
101
103
10I
107
104

K9807t69
1 I13/98

I
i
I
i
I
I
I
I
i
I
i
I
I
I
I
I
I
I

o~’7~ I

KMB00007467



Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Har~ Crowser, Inc. Service Request: K9807!69

Port ofPortla_~d Tem~at 4/5624 Date Amflyzed: 1 I/3/98

Continuing Calibrafioa Verification (CCV) Summary
Metals

Units: i*gfL <ppb)

Arvatyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver

z~inc

EPA
Method

True CCV1    Percent    CCV2
Value Result :Recovery Result

200.8 25.0 24.8 99 25,2
200.8 25.0 25,0 I00 24.8
200.8 25.0 24.8 99 25,2
200.8 25.0 25,1 100 24.9
200.8 25.0 24.9 I00 25.0
200.8 25.0 25.0 I00 25.5
7471A 5.0 5.06 10t 5.08
200,8 25,0 25.0 100 25,2
200.8 25.0 24.8 99 25.1
200.8 25.0 25.2 I0! 26,1
200,8 25.0 25.2 101 25,1

Percent
Recovery

tOl
99
I01
IOO
lOO
lO2
1o2
IOl
I00
t04
1oo

CCV3
Result

24.7
24.8
24.8
25.1
24.5
25.I
5.23
24.7
24.9
25.0
24,9

Recovery

99
99
99
100
98
100
105
99
100
100
100

Approved By: Date:

Page ~qo.:

00155
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Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart ~rows~r, Inc.
Po~ of Po~d Te~ 4/5624

Confimdng Calibration Verification (CCV) Summary
Metals

U~ts: ggCL (ppb)

Analyte

Antimony
Arsenic
Cadmium
Cluomium
Copper
Lead
Mercury.
Nickel
Silver

""tlium

Service Request: K9807169
DateAnMyzed: tlt3/98

EPA True CCV4    Percent    CCV5    Percent    CCV6
Method Value Result Recovery Result Recove~ Result

200,8 25.0 24.4 , 98 24.7 99 24.9
200.8 25,0 25.I 100 24,7 99 25.1
200.8 25.0 24.6 98 24.8 99 24.9
200.8 25.0 24.9 100 25.2 101 25.0
200.8 25.0 24.7 99 24.9 I00 243
200.8 25 t0 25.5 102 25.4 I02 24,9
747IA 5.0 5.05 !01 5.01 100 5.09
200.8 25.0 24.8 99 24.9 1(10 24.9

200.8 25.0 24.7 99 24.7 99 25. t

200.8 25.0 25.4 102 25.3 101 25.I

200.8 25.0 25. I !00 25.3 I01 25, I

Date:

I

I
I
I

Percent    I
Recovery

100 i
100
t00ioo |
100
100 -
!02 1100
1001oo|
100

KMB00007469



]Project:

¢OL~MB~A ANALYtiCAL s~rtv~¢~S;mC.

QA/QC Rep6rt

Hart Crowser, Inc, Selwice Request: K9807t69
Port of Portland Terminal 4/5624 Date Analyzed: 1113198

Continuing Cal~rafion Verification (CCV) Summa~
Metals

Units: ~g/L (ppb)

Anal~e

Antimony
¯ A~serdc
Cadmium
Chromium
Copper

Ivler~y
Nickel
Silver

zanc

EPA
Method

True CCV7    Percent    CCV8    Percent
Value Result Recovery Result Recovery

200.8 25.0 24.6 98 24.7 99
200.8 25.0 25.6 I02 26.3 105
200.8 25.0 24.2 97 24,4 98
200.8 25.0 24.0 96 24.8 99
200,8 25.0 24.4 98 24.5 98
200~8 25,0 25.1 1~0 25.I 100
7471A 5.0
200.8 25.0 24.3 97 24.1 96
200.8 25.0 24.2 97 24,2 97
200.8 25.0 25,1 100 25.3 10t
200.8 25.0 25.2 10I 25.7 103

Approved By:

KMB00007470



o~lient:
Project:

COLUMBIA ANALYTICAL SERVICES, I~C.

QA/QC Report

Hart Crowser, Inco
Port of Portland Terminal 415624

Service Request:
Date AnMyzed:

Analyte

Continuing Call’bration Blank (CCB) Summaly
M~tals

Units: pg/L (ppb)

K9807169
11/3/98

EPA CCB1 CCB2 CCB3 CCB4
Method ~ Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0~06 ND ND ~ ND
Copper 200,8 0.1 bid ND ND ND
Lead 200.8 0.02 ND ND bid ND
Mercu .ry 7471A 0.001 ND ND ND ND
Nickel 200.8 0.2 ND ND Nq) ND
Silver 2~00.8 0.02 ND ND ND ND
Thaltium 200.8 0.02 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

Approved By: Date:_

I

I
I
I
I
I
i
I
I

t
I
1
i
I
I

.Page

00158

KMB00007471



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC

Ha~ Crowser, Inc.
Port of Portland Temfinal 4t5624

Seiwice Request: K9807169
Date Analyzed: 11/3/98

Analyte

Continuing Calibration Blank (CCB) Summa~.
Met~ds

Units: ~tgiL (ppb)

EPA CCB5 CCB6 CCB7 CCB8
Method MRL Result Result Result Result

Antimony 200.8 0.02 bid ND ND bid
Arsenic 200.8 0.5 bid ND ND NO
Cadmium 200.8 0.02 bid ND ND NO
Cl~romium 200.8 0.06 ND ND iX~. ND
Copper 200.8 0.1 ND ND NrD ND
Lead 200.8 0.02 ND ND ND ND
Mercmy 7471A 0.001 ND ND - -
Nickel 200.8 0.2 ND ND ND bid
Silver 200.8 0.02 ND ND ND ND
Thallium 200.8 0.02 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

oo,o,U!<h ............

00159

KMB00007472



Client:
Project:
Sample Matrix:

Prop M~thod:~
Am~lysis Method:

Sample Name

HC-$46
HC-S-34
HC-S-40
HC-8-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41
HC-S-I~
HC--S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30
HC-S-36
HC-S-36
M~th~d B~ank
Lab Control Sampl~

Lab Control Sampl~
Lab Control Sampi~

COLTfi~BIA ANALYTICAL SERVICES, INC.

~ Cfowser, ]n~.

Port ofP~rtland Tem~inal 4L~624..06

Sedimeat

QA/QC Report

EPA 3550B
NWTPH-Dx

Lab Code

K9807169-001
K9807169-002
K9807169-003
K9807169-004
K9307169-005
K9807169-006
K9807169-007
K9807t69-008
K9807169-009
K9807169-012
K9807169-013
K9807169-014
K9807169-015
K9807169-916
K9807169-017

¯ K%07169-001Dup
Kgg07169-001MS

K98102~-1~3
Kggl02g-LCS

K981028-LCS2
K981028-LC83

Surrogate Recovery Summary
Northwest TPH-Dx

Test
Notes

Percent
~Terpheayl.

94
92
67
90
85
88
84
86

, 84
86
83
82
82
85
.82
89

95
9I
93

CAS Acceptance Limits: 50-150

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16/98

Date Extracted: 10/28198
Date Analyzed: t113.4t989

Units: PERCENT
Basis: NA

Recovery
Chlomhexad~me

93
96
69
92
87
92
87
88
85
89
t18
89
87
8g
84
90
75
9I
94
92
89

50-150

I
i
I
I
I
I
I
I
I
I
I
i
i
I
I
I

00160

I
I
I
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COLUMBIA ANALYTIC~ SERVICES, IiNC.

Client: Hart Crowser, Inc.
Project: Port of Portend Termina! 4/5624-06
Sample Matrix: Sediment

QMQC Repor~

Service Request: K9807169
Date Collected: |01!5/98
Date Received: t0/I6/98

Date Extracted: 10/28/98
Date Analyzed: 11/3-4/98

Duplicate Summary
Northwest TPH-Dx

Sample Name: HC-S-36
Lab Code: K9807169-001Dup
Te~t Notes:

Prep
Anatyte Method

Analysis Sample
Method MRL ResuIt

Duplicate
Sample
Resutt

Units: mg~g (ppm)
Basis: Dry

Relative
Percent

Average Difference
Result
NOtes

Diesel
Lube Oil
Pencii Pitch
Prist~me

~Phytane
.. Fluoranthene

EPA 3550B NWTPH-Dx 25 <I00
EPA 3550B NWTPH-Dx I00 " I60
EPA 3550B h~WI~H-Dx 25 <100
EPA 3550B NWTPH-Dx 0.5 ND

EPA 3550B NWTPH~Dx 0.5 ND

EPA 3550B NWTPH-Dx 0.5 0.5

<100 <I00 <I
160 I60 <l

<100 <I00 <t
0.6 NC NC
ND ND <I
0,5 0.5 <1

00161

KMB00007474



C~ent:
Project:
Sample Matrix:

SampIe Name:
Lab Code:
Test Notes:

Analyte

Lube Oil

COLttMBIA ANALYTICAL SERVICES, INC.

QA/QC Rep~m

I
!

Haz~ Crower,
Port of Portland Terminal 415624-06
Sediment

HC-S-36
K9807169-001M8

Spike SummmT
Northwest TPE-Dx

Prep Analysis
Method Method

EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx

Spiked
Spike Sample Sample

MRL Level Result Re,tilt Recovery

Service Reque~: K9807169
Date Collected: 10/t5198
Date Received: 1011619B

Date Extracted: I0/28198
Date Analyzed: 1113-4J98

Units: mg/Kg (~m)
Basis: Dry

i
!

CAS
Percent

Recovery
Percent Acceptance

Limits

25 t400 <t00 510 36 50-150

100 1400 160 570 29 50-150

I
R~ult I
Notes

I
I

I
I
I

A OuBide acceptance limits; see cas~ narrative.

Approved By:        ~

~7169PHCJWI ~ MS 1|tl~gg

KMB00007475



Client:
Project:
LCS Matrix:

Sampl~ Name:
Lab Cod~:
Test Notes:

D~esel
Lub~ Oil

COLUM-BIA ANALYTICAL SERVICES,

Hart Crowser, Inc.
Port of Portland Terminal 415624-06
Sediment

QA/QC Report

Lab Control Sample
KggI028*LCS

Laboratory Control Sample Summary
Northwest TPH-Dx

Prep
Method

EPA 3550B
EPA 3550B

Analysis Tr~e
Method Value Result

NWTPH-Dx I000 320
NWI~H-Dx 1000 320

Percent
Recovery

Sercice Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: t0/28t98
Date Analyzed: ll/3/9g

Units: mg/Kg (ppm)
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

32 50-150 A
32 50-150 A

A Outside acceptance limits; see case narrative.

Approvexl By:          "~

00163

KMB00007476



Client:
Pro~ect:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Pencil Pitch

COLUMBIA ANALYTICAL SERVICES, INC.

I:lart Crowser, 112¢.

Port ofPortlm~d Tem~al 4/5624-06
Sediment

QA/QC Report

Lab Control Sample
K981028-LCS2

Laboratory Control S~mpte Summary
Northwest TPHoDx

Prep Analysis True
Method Method Value

EPA 3550B

Result

22O

"Percent
Recovery

85

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: t0/28/98
Date Analyzed: tl/3/98

Units: ~ (ppm)
Basis: Dry

CAS
Percent

Recovery~
Acceptance Result

Limits Notes

50-150

I
!
I
I
I
I
I
I
i
I
I
I
I
I
i

Approved By:

07159PHC.PN1 - LCS (2) I II 12/9"$

Dat,:

I
I

KMB00007477



Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Te~t Notes:

Analyte

Die~l
Pencil Pitch

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Port of Portland Temllna| 415624-06
Sediment

Lab Control Sample
Kgg102g-LCS3

Labomtoly Control Sampl= Summary
Northwest TPH-Dx

:Prep
Method

EPA 355OB
EPA 3550B

Analysis True
Method Value Result

~H-Dx 1000 980
BWTPH.Dx 260 270

l~ereent
Recovery

104

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: I0/28198
Date Analyzed: I113/98

Units: m-dKg @pro)
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

50-150
50-I50

I!

!1

Date:

KMB00007478



Project:
Sample Matrix:

Prep Method:
Analysis Method:

Sample Name

HC-S-36
HC--S-39
HC-S-43 ¯
HC-S-36
HC-8-36
Lab Control Sample
Method Blank

COLUMBIA ANALYTICAL SERVICES, ]INC.

Hart Ctow~er, Inc.
Port of Portland Terminal 41562446
Sediment

QA/QC R~or~

EPA 3550A
8081A

Lab Code

K9807169-001
K9807169-004
K9807169-007
K9807169-001MS
K9807169-001DMS
KWG9804237-3
KWG9804237-4

Surrogate Recovery Sv.mxaary
Organochlofiae Pesticides

T~st~
Notes

Percent
Tc~ae~oro-m-~lene

75
63
63
72
7I
82
86

Service Reqnest: K9807169
Date Collected: t0/I5198
Date Received: 10116198

Date Exti’acted: 1219198
Date Analyzed: 12/24198

Unit~: PERCENT
Basis: NA

Recovery
Decachlorobiphenyl

NA
74
65
65
95
95
t04

I
I
I
I
I
I
i
I
i
I
I
I
I
I

NA

CAS Acceptance Limits:

Not Applicable; see ca~e narrative,

20-107

Date:

20-142
I
I
I
I

00166

KMB00007479



Sample

Code:
t Notes:

COLOMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, ~c.
Port of Portland Term~lM 415624-06
Sediment

HC-8-36
K9807169-001MS,

QAJQC Report

Matrix Spike/Duplicate Matrix Spike Summary
Organoc~dorine Pesticides

K9807t69-001DMS

Analysis Spiky Level Sample Spike Result
Method M~L MS DMS Result MS DMS

gamma-BHC (Lhadarte) EPA 3550A 8081A

l~d%Cldor
EPA3550A 8051A

" EPA 3550A 80glA

Dield~ EPA 3550A 8051A

04Ea%T

EPA 3550A 8081A
EPA 3550A 808]A

Service Request: K9g07169
Date Collected: I0/15/98
Date Received:t0/16198

Date Extracted:t2/9198
Date A~al~zed:12124198

uAt~: u~g
Ba~: Dry

Percent Recovery
CAS Relative

Ac eep~.maee Percent
MS DMS Limits Difference

20 13 13 lid 9 10 69 77
20 13 13 ND 10 10 77 77

20 13 13 ND 10 10 77 77
20 13 13 N-D 10 10 77 77
20 13 13 ~ lO I0 77 77
20 13 13 ND I0 10 77 77

20-t4t t1
20-108 <I
20-181 <I
20-183 <1
20-164 <1
20-I85 <1

Result
Notes

DM~S~I~TD59~VO.B/1 - DM$ I/7/99

00167

KMB00007480



filient:
Project:
LCS Matrix:

COLIJMBIA ANALYTICAL SERVICES, I~C.

Hart Crowser,
Port of Portland Terminal 415624-06
Sediment

Sample Name: Lab Control Sample
Lab Code: KWG9804237-3
Test Notes:

QAIQC Report

Laboratory Control Sample Summary
Organochlorine Pesticides

Prep Analysis
Analyte Method Method

Service RequeM~ K9507169
Date Collected: NA
Date Received: NA

Date Extracted: 1219/98
Date Analyzed: 12/24198

Units: ug/Kg (ppb)
Basis: Dry

gamma.BI,.IC (Lindaae) EPA 3550A
~Ieptaehlor EPA 3550A
Aldrin EPA 3550A
Dietdfa EPA 3550A
EndAn EPA 3550A
4,4’-DDT EPA 3550A

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

8081A 13 12 92 21-123
8081A 13 It 85 31-112
8081A !3 1I 85 26-127
808tA 13 t4 108’ 18-161
8081A !3 I0 77 32-135
8081A !3 15 115 30-146

Result
Notes

I
I
i
I
I
I
I
I
I
I
I
I
I
I
i
I

LC,W(~Tp

.ate:

KMB00007481



Client:
Project:

Anal~e

COLIINI[BIA ANALYTICAL SERVICE,q, INC.

QA!QC Report

Hart Crowser, !~c.
Port ofPordand TerminM 4/5624-06

Service Request:
Calibration Date:

Date Analyzed:

Continuing Calibration Verification (CCV) Summary
Organochlorine Pesticides

EPA Method 8081A
Units: ng/mL (ppb)

True CCV1 Percent CCV2 Percent
Value Result Recovery Result Recovery

50 50 100 52 i04
50 48 96 51 I02
50 52 104 53
50 48 96 52 I02
50 54 108 55 if0
50 5I 102 52 104
50 52 104 53 106
50 53 106 5t I02
50 55 110 48 96
50 56 112 52 104
50 51 102 5t I02
50 51 102 52 I04
50 55 110 60 I20
50 50 100 50 100
50 51 102 51 t02
50 51 102 50 I00
5O 53 106 45 9O
50 57 114 54 112
50 55 110 53 I06
50 57 114 57 114
1000 1070 107 966 97

K9807169,
11114/98
t2/24/98

KMB00007482



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~ort

Hart Crowser, Inc.
Port: of Po~_land T~rminal 4/~624-05

A~alyte

alpha-BHC
beta-BHC
gamnaa-BHC (Lindano)
delta-BHC
Heptachlor
Atdrin
Heptachlor Epoxide
gamma-Chlordane
Endoatlfan I
alpha-Chlordane
Dietdrin
4,¢~.DDE
Endrin
Endosulfan II
4,4’-DDD

"~Endrirt Aldehyde
Endostfffan Sulfate
4,4’-DDT
Endrin Ketoae
Methoxychlor
Toxaphene

~ontinuing Cal~mtion Blank (CCB) Summary
Ofganochlorine Pesticides

EPA Method 8081A
Units: ng~mL (ppb)

CCB1 CCB2
MRL Resutt Result

5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 N-D ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND
5 ND ND

250 ND

Service Request:
Calibration Date:

Date Analyzed:

K9807169
11/14/98
I2/24/98

I
I

I
i
I
I
I
I
I
!
I
I
i
I

Approved By’:
I~B/,IRI2120594

Date:

i
i

KMB00007483



Prep M~thod:
Analysis Method:

COLIIIVIBIA ANALYTICAL SERr~’ICES, INC.

~12urt Crowser,
Por~ of Portland Terminal 415624-06
Sed~m~at

EPA 5030B

8260B

Surrogate Recovery Summary
Volatile Organic Compounds by GCAVIS

Lab Code

K98071694101
I<9807169-002
K9807169-003
K98071690O4
K9807169-005
K9807169-006
Kgfi07169-007

K9807169-008
K9807169-009
K9807169-010
i<9807169-011
[<9807169-013
K9807169-014
K9807169-017
KWG9803744-1
KWGg$03767-1
KWG9803744-2
K9807169-005MS
K9807169-005DMS

Test Percent
Notes Dibromofluommethane

Service Request: K9807169
Date Collected: 10115198
Date Received: 10/16/98

Date Extracted: 10/29-30198
Date Analyzed: 10~29-10/31/98

Units: PERCENT
Basis: Dry

Toluene-dg 4-Bromofluorobenzeae

88 106 89

87 lI2A 96
87 1!1A 89
87 106 85
83 109 93
82 109" 91
83 104 90
85 tl0A 93
g4 t02 92
89 II3A 103
87 llOA 92
82 106 96
g9 lI3A 101
g6 108 98
99 109 t0g

93 103 t00
98 96 89
94 9g 90

CAS Acceptance Limits:

Outside acc~tanc~ limit~, see ease narrative.

75-!32 85-109 49-131

~r~.K~ XLT_~gdO 107 t ~,a
Date:

KMB00007484



Sample ~at~ix:

Lab Code:
Te~

T~ichloroeth~ne (TEE)
Toluene
l~2-Dic~oro~enz~ne

COLIIMB/A ANALYTICAL SERVICES, INC.

~ C:rowser, [~lc~
Port. of Pordand Terminal 4/5624-06
Sedknen~

QA/QC Repor~

Matrix Spike/Duplicate Matrix Spike Summa~
Volatile Orgattie Compmuadz by

Service Request: K9807169
Date Collected: 10/15/98
Date Received: t0t16198

Date Extracted: 10/31/98
Date AnaIyzed: 10!31/98

HC-S-38 Units: u~Kg (ppb)

K9807!69-005~ K9807169-005DMS ~ B~sis: ,Dry

I
i
i
I
I
I

Prep
Method

Percent Recovery
CAS Relative

iSpike L~ve! Sample Spike Result Acceptance Percent ResultAnalysis
Method MRL MS DMS Reset MS DMS MS DMS Lfmits Difference t%tes

EPA 5030B 8260B i0 ll0 110 ND 110 99 100 90 57-I21 11 I
EPA 5030B 8260B 10 110 1t0 N~ |10 99 100 90 45-I27 tl

EPA 5030B 8260B 10 110 1t0 bid t 10 97 100 88 34-t34 13
EPA 5030B 826018 I0 110 1!0 ND 95 73 86 66 34-i31 26

I
I
I
I

F The M2~L is etevated because of the low percent solids ~ the sample as received.
The a.~ysis w~ performed past the recoramended hotd ~-ne~ see ca~e narrative.

KMB00007485



Client:
Project:
LCS Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port o£Pordmad Terminal 4/5624-06

Sediment

QMQC Report

Sample Name: Lab Control Sample
Lab Code: KWGg803744-2

Te.~t Notes:

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Service Request: Kgg07169
Date Collected: NA
Date Received: NA

Date Extracted: 10129198
Date Analyzed: 10/29/98

Units: ugiKg (ppb)
Basis: Dry

i Prep
Analyte Method

Bm~zeae EPA 5030B
Tr[ch~oroethene (TCE) EPA 5030B
Toluen~ EPA 5030B
1.2-DicMorobcnzcne EPA 5030B

Analysis True
Method Value Resadt

CAS
Percent

Rec, overy
Percent Acceptance
Recovery Limits

g260B 50 49 98 78-116
8260B 50 49 98 79-119
g260B 50 50 100 7%I18
$260B 50 47 94 79-120

Result
Notes

.I

I!

KMB00007486



Project:
Sample ~Iatrix:

QA/QC R~t

HatZ Crowser,
Port efPordm~d Terminal 4/5624-06
Water

S~mple Name: HC-Pi8-101
Lab Code: K980716~-025M~
Te~t Notes:

Prep
Analy~e Method

Benzene EPA 5030B 8260B
THchloroetherte (TCE) EPA 5030B 8260B
Tolu~n~ ~PA 5030B 8260B
1,2-Dichlorobenzene EPA 5030B 8260B

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compotm~ by GC/MS

K9807169-025DMS

Service Request: K9807t69
Date Collected: 10/15/98
Date Received: 10/I6/98

Date £xtracted: 10131198
Date Analy~ed: I0130-10t3111998"--!~

Percent Recovery
CAS Relative

I,,Laalysis Spike Level Sample Spike Reset Acceptance Percent Resu
Method ~ MS DMS Result MS D1V~S~ MS DMS L~Difference

Note~rI0.5 10 10 ND i0
0.5 10 10 lqD 11
0.5 10 10 0.8 11
0.5 t0 10 ND 9.7

9.9 100 99’ 65-138
8.7 110 87 58-146
9.7 102 88 68-135
8.6 97 86 71-I21

1
13

!2

I

I
I
I
I

~04 7 4 i

KMB00007487



g

g
CHeat:
Project:
LCS Matrix:

COLUMBIA ANALY’FfCAL SERVICES, INC.

Uart Crowser, he.
Port of Poland Terminal 4/5624-06
Water

QMQC Report

SarapIe Name: Lab Control Sampleg Lab Code: KWG9803732.2
Test Notes:

Laboratory Control Sample Suttmm_ry.
Volatile Organic Compounds by G-C/MS

Service Request: K9807169
Date Collected: NA
Date Received: NA
Date Extracted: t0/29/98
Date Analyzed: 10/2919~

Basis: NA

I
Prep

A.ualyte Method

Benzene E~A 5030B
Tricb2oroethene (TCE) EPA 5030B
Toluene EPA 5030B
1,2-Dichlorobenzene EPA 5030B

Analysis True Percent
Method Value Result Recovery

CAS
Percent

Recovery
Acceptance

Limits

8260B 10 9.2 92 77-114
g260B 10 9,4 94 69-I24
8260B t0 9.4 94 75-I18
8260B I0 8.3 83 80-108

Result
Notes

!

~vo~mT- t~s

Date:

KMB00007488



,Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, trio.
Port of Portland Tetmiaa1415624~06
Water

Prep Method:
Analysis Method:

Sample Name

HC-WS-0 I-M
HC-WS41-B
HC-WS-02-M
HC-WS-O2-B
I-IC-WS-03-M
HC-WS-O3-B
HC-RB-IO0
P" "?B-1Ol
I%..od Blank
Method Blank
Iv~eth~d Blank
Lab Control 8m~aple
Matrix Spike
Duplicate Matrix Spike

EPA 5030B
8260B

Surrogate Recovery Summary
¯ Volatile Organio Compounds by GC/MS

Lab Code
Test P e r e
Notes I~ b~oraofluororaethane

e

Service Requesi: K9807169
Date Collected: !0/I5/98
Date Received: i0/16t98

Date Extracted: 10/29-10/3It9g
DateAaalyzed: I0/29 - 10/31198

U~its: PERCI~
Basis: NA

n t Recovery
Toluene~d8       4-Broraofluorobenzen

K9807169-018 t00 t00 87
K9807169-019 99 98 86
K9807169-020 100 99 90
K9807169-021 I01 98 88
K9807169-022 I00 99 85
KggO7!69-023 I01 99 "83
K9807t69-024 I00 98 92
K9807|6943:25 101 95 92
KwGg803732-1 98 99 91
KWC~803752-3 I00 96 94
KwGg803770-1 t05 99 8g
KWG9803732-2 94 102 98
K9807169-025/v1S 103 10! 99
Kgg071694125DM8 I i0 95 99

I
i
I
I
i
I
I
I
I
I
i
I
I
I

CAS Acceptance Limits: 89-ill 89-111 79-126

00176

KMB00007489



,roject:
;ample Matrix:

~PAnalrep Method:ysis Method:

[]~amgle Name

COLUMBIA ANAL~’TICAL sERVICES, INC.

Hart Crowser, Inc.
Port of Portland Tcnnktal 4t5624-06
Sediment

QA/QC Report

EPA3550A
SEV[

Surrogate Recovery Summary
Base N~uttM/Acid Semivotadle Organic Compotmds

Lab Code

K9807169-001
K9807169-002
K9807!694)03
K9807 t69-004
K9807169-005
K9807169-006
K9807169-G07
K9807169-4~08
K9807169-009
K9807169-010
K9807169-011
K9807169-013
K9807169-0t4
K9807169-017

Test P e r c e n t R e c
Notes 2FPHL    PHLD6 NBZ 2FBPH

44 51 53
47 56 58
51 61 61
40 47 43
48 6I 65
43 53 5I
34 48 49
52 62 67
45 58 66
43 50 55
46 43 72
52 68 73
40 50 55
44 58 62

CAS Acceptanc~ Limits:

Service Request:
Date ColIected:
Date Received:

Date Extracted:
Date Analyzed:

K9807169
I0115198
10116198
10127198
1215-6198

Units: I~RCENT
Basis: NA

o v e r y
246TBPHL TPH

46 58 73
51 65 78
53 75 87
40 66 79
53 63 96
45 67 78
40 64 77
54 69 93
50 58 79
43 68 85
48 69 90
53 56 t92A
43 60 89
42 70 83

31-106 3%104 22-123 15-117 12-116 19-I40

[l.46TBPHL

2-Fluorophenol
Phgnol-d5
Nitrobenzene-d5
2-:~luo~obiphenyl
2A,6-Tribromophenol
p-Terphenyl-dl4

Outside acceptance limits; see case narrative.

Date:

00177

KMB00007490



Project:
Sample Matrix:

COLUMBIA ANALYTICAL’SERVICES, INC.

Hart Crowser,
Port of Portland TermLaal 4/5624-06
Sediment

Prep Method:    EPA 3550A
Analysis Method: SlM

Surrogate Recovery Sunmtm~
Base Neutral/Acid Semivolatile.O~ganie Compounds

Service Request:
Date ColIec~ed:
Date Received:

Date Extracted:
Date Analyzed:

K9807169
10/15/98
10116198
10/27/98
12/4-5/98

Units: PERCENT
Basis: NA

i
I
I
I
i

Sample Name Lab Code
Test P e r c e n t R e c o v e r y

Notes 2FPI-IL PHLD6 NBZ 2FBPH 246TBPHL TPH

FIC-S- t 9
HC-S-I 9
Lab Control Sample
Meth~ Blank

K9807169-013MS
~,K9807169-OI3DMS
KWGg803700-3
KWGg803700-4

50 40 72 52 60 NA
46 52 61 50 63 NA
27A 45 58 67 12 79
3A 24A 61 77 2A 85

I
i

I

2FFdL
PHLD5
NBZ
2FBPH
24~fBPHL

CAS Acceptance Limits:

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fhorobiphenyi
2,4,6-Tribromopheno!
t~Terphenyl-dl 4

31-106 37-t04 22-123 15-117 12-t16 19-140

I
I
I

A Oatside acceptance lim2L% see case rmxrative.
Not Applicable; see case narrative.

Date:

KMB00007491



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Cfowser, Inc.
Port of Portland Terminal 413624-06
Water

QMQC Report

~rgp Method:    EPA 3520B
~mlysis Method: SIM

: ~ample Name

Surrogate Recovery Summary
Base Neutral/Acid Semivolafile Organic Compounds

Lab Code
Test P e r c e n t
Notes 2FPHL    PHLD6 NBZ

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116/98

Date E~raeted: !0tl9198
Date Analyzed: 11113-27t98

Urdts: PERCENT
Basis: NA

Re ~ o v e r y
2FBPH 246TBPHL TPH

K9807t69-018 58 45 57 53 109 87
K9807!69-019 57 48 56 50 96 83
K9807169-020 56 47 56 50 92 87
K9807!69-021 58 48 53 5I !01 90
K9807169-022 63 50 59 49 94 95
K98071694323 50 39 49 48 82 75
K9g07169-024 63 50 57 63 9I 99
K9807169-025 52 43 49 50 86 81
KWG9803582-3 64 72 69 70 79 92
KWG9803582-4 2I 39 36 48 66 73
KWG9803582-5 50 57 62 67 47 115

,U
CAS Acceptance Limits: I2-123 13-121 25-I17 26-97 t0-134 22d41

6

2FBPH

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphemyl
2,4,6-Tfibromopheaoi
p-TerphenyI-dl4

Aplrrovod By: Date:

nn 79

KMB00007492



Sample Matrix

Acenaphthen~
P~chtorophenol

Approved

COLUMBIA ANALYTICAL SERVICES,

Hart Crowser, Inc.
Foil: of Portland T~mbm1415624-06
Sed~ent

QA~QC R~po~

HC-S-I 9
Kgs07169q) 13MS,

Ma~-ix Spike/Duplicate Matrix Sp~e Summary
Base NeutraYAc]d Semivolafile Organio Compounds

K98071694}13DMS

Service Reqaest: K9807169
Date Collected: 10/15198
Date Received: 10/I6/98

Date gxtrarted: I0/27198
Date Analyzed: "t2/5/98

Units: ug/Kg (ppb)
Basis: Dry

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Percent Recovery
CAS Relative

Analysis Spike ]Level Sample Spike Result Advisory Percent Result
Method MRL MS DMS Result MS DMS MS DMS    Limits Differeace l%tes

SIN[ 20 250 230 110 2g0 200 68 39 20-99 54
S[M 20 250 230 6100 NA NA NC NC 26-104 NC
SEvI 61 250 230 ND 99 92 40 40 [0-!45 <t
SEVI 20 250 230 68000 NA NA NC NC 18-!44 NC

Not ApplJoable; s~ case narrative.

Date:

i
I}
I:
I
I
I
I
I
I
I
I
I
i
i
I
i
I
I

00t80 I

KMB00007493



21ient:
Project:
LCS ~V~atrix:

Sample Name:
Lab Code:
Test Notes:

Ana~y~e

Acenaphthene
Peatachlorophenol
Pyrene

COLUMBIA ANALYTICAL SERVICES, I~N’C.

QMQC Report

H~t Crowser, Inc.
Port of Portland Terminal 415624-06
Sediraeat

Lab Control Sample
KWG9803700-3

Service Requesi: K9807t69
Date Collected: NA
Date Received: NA

Date Extracted: 10/27t98
])ate Analyzed: 1214f98

Laboratory Control Sample Surm~ary
Base Neutral/Acid Semivolatile Organic Compounds

Basis: NA

Prep Analysis True Percent
Method Method Value Result Recovery

CAS
Percent

Recovery
Advisory

Limits

EPA 3550A StM 250 t 1 ! 44 21-110
EPA 3550A SIM 250 I6t 64 29d09

EPA 3550A SIM 250 6 2 10-120
EPA 3550A SIM 250 199 80 39-149

Result
Notes

A

A Outside acceptance timits; see co~e narrative.

Approved By:

KMB00007494



..~£1ient:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLITMBIA ANALYTICAL SERVICES, INC.

QA/QC

~ Ct’ows~ro IRe.

Port ofPo~m~d Terr~al 4/5624-06
Water

Service Request: K9807169
Dat~ Collected: NA
Date Received: NA

Date Extracted: t0119198
Date Analyzed: I1/13/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Polynuclear Aromatic Hydrocarbons

Lab Control Sample
KWG9803582-3,’ KWG9803582-4

Units: ugiL (ppb)
Basis: HA

Prep Analysis True Value
Method Method LCS DLCS

Percent Recovery
CAS Relative

Result Acceptance Percent
LCS DLCS LCS DLCS Limits Difference

EPA 3520B SIM 2.5 2,5

EPA 35208 SIM 2£ 2.5
EPA 3520B SIIvI 2.5 2.5

EPA 3520B SIM 2.5 2.5

1,9 1,0 76 40 38-110 47
1.6 1A 64 44 28-I1t 37
1.2 1,2 48 4g 23-117 <I
2,3 1.7 92 68 32-152 30

Date:

Result
Notes

KMB00007495



¯ Sample Matrix:

il

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser,
i°6rt of Portland TermLua141f624-06
S~dim~nt

~ MCthod: EPA 3550A
ysi$ Method:

iample Name

~.C -S-36
C-S-34

KC-S~0

~C-8-39
C-8-38

HC-S-44
¢-8-43
C~2

HC~I

HC~-30

~ab Con~ol S~ple

QA/QC Report

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Lab Code

Service Request: K9807169
Date Collected: I0!1519g

Date Received: t0ti6/98
Date Extracied: 1211219g
Date Analyzed: t/t3-19199

Units: "PERCENT
Basis: NA

Test P e r c e n t R e e o v e r y
Notes 2FPttL Pt-[LD6 NBZ 2FBPH 246TBPHL TPH

Kgg07169-0O1RE 50 61 60 54 81 95

K9807169-002RE 61 67 60 60 65 86
K9807169,.003RE 50 57 49 53 64 97
K9807169-0NRE 50 54 44 48 54 80
K9807169d305RE NA NA NA NA NA NA
K9807169..006RE NA NA NA NA NA NA
K98071694307"RE NA NA NA NA NA NA

K9807169-008RE NA NA NA NA NA NA
K9807169-009RE NA NA NA NA NA NA
Kgg07169-010RE NA NA NA NA NA , NA
K9807169-0t3RE NA NA NA NA NA NA
Kgg07169-017KE 64 65 50 59 65 92

KWG9804280-3 60 72 74 63 68 82
KWG9804280-4 40 49 55 48 34 77

CAS Accep~nce Liraits: 31-I06 37-t04 22-123 15-117 12-116 19-140

2-Fluomphenol
Phenol-d5
Nitr6benzened5
2-Fluorobiphenyl
2,4,6-Tfibromophenol
p-Terphenyl-d14

Not Applieable; see case narrative.

Approved By:
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Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Prep Method:    EPA 3550A
Analysis Method: SIM

Sample Name

HC.REF-C
HC-S -20
Lab Control Sample
Method Blank

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Lab Code
Test P e r c e n t
Notes 2FPHL    PI-ILD6 NBZ

K9807169-011RE
K98071694)I4RE
KWG9804290-t
Kwcrg804290-2

56 63 64
NA NA NA
58 70 72
51 57 67

CAS Acceptance Limits: 31-106 3%104 22-123

2FPHL
PHLD5

2FBPH
246TBPHL

NA

2-Fluorophenol
Ph,mol--d5
Nitrobenzene~15
2-Fluorobil~henyl
2,4,6-Tdlxomophenol
p-Terphenyt-dl4

N~t Applicable; see case narrative.

Approved By: ~.~~ Date:

Serdce Request: K9807169
Date Collected: 10!15198
Date Received: 10/I6/98

Date E~tracted: 12/14t98
Date Analyzed: 1/13-15199

Units: PERCENT
Basis: NA

Recovery
21~3PH 246TBPHL      TPH

59 75 101
NA . NA NA
68 64 87
6t 50 8I

15-117 12-!t6 19-I40

JAN ~ 8 !99.9,

I
i
1
i
I
i
I
I
I
I
I
I
I
I
I
I
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~hent:
Pro~ect:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyle

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Haft Crowser, Inc.
Port of Porflaad Terminal 4/5624-06
Sediment

Lab Control
KWGg804280-3

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 12/I2/98
Date Analyzed: 1/13199

Laboratory ContIol Sample Summary
Base Neutral/~Acid Sere/volatile Organic Compounds

Units: ug/Kg (ppb)
Basis: NA

Prep Analysis True Percent
Method Method Value Result Recovery

CAS
Percent

Recovery
Advisory
Limits

EPA 3550A SIM 240 190 79 21-110

EPA 3550A SIM 240 170 71 29-109

EPA 3550A SIM 240 180 75 10-120

EPA 3550A SIM 240 230 96 39-149

Result
Notes

Approved By:
JAN 8
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Client:
Project:
LCS MatPix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
Acen~phthen~
Pentachlorophenol

cOLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowsq, In~. .
Port ofPordand T~minal 4/5624-06
8ed~ent

QA/QC 1~imrt

Lab Control Sample
KWG9804290-I

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 12t14t98
Date Analyzed: 1/t3199

Laboratory Control Sample Summary
Base Neutral/Add Scmivolatile Orgar~c Compounds

Prep Analysis True Percent
Method Method Value Result Recovery

Uni1~." ug]Kg (ppb)
Basis: NA

CAS
Percent

Recovery
Advisory
Limits

EPA 3550A SIM 250 190 76 21-1 !0

EPA 3550A SIM 250 180 72 29-109
EPA 3550A SIM 250 190 76 10-120
EPA 3550A SIM 250 250 100 39-149

Result
Notes

!
I,
I
I
I
I
I
I

Approved By:
JAN 2 8 1999

Date:

I
i
I
i
I
i
I
I
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Columbia Analytical Services Iue.
Cooler Receipt And ~atiou Form

I
I
i

!
NO I

!

Were custody smis on outside of cooler?
If yes, how many and where? ~
Were .maI., intact and sigrmture & date correct?

¢OC #
~- 3

~_~

¢

6.

7.

8.

9.

10.

:11.

I
I
I
I
I
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CohtmbLa Analytiea}Services Inc.
Cooler Receipt And Preservafio~ Form

Were se:ds intact and ~=m,,ature & date correct?

5.

6.

7.

8.

COC # "----

TemperatureTemperatUre B1a.~:°f c~ler(s) upon receipt:
~ 7-~

Were custody papers properly filled out (’re.k, signed, etc.)?

Type of packing materiat present ~D~ ~- ~ikJ~

Did all bottles arrive ha good condition (tuabrvken)?

Were all bottIe Iabels complete (i.e. analysis, pre~ervadon, etc.)?

Did all bottle labels and tags agree with custody imper~?

Were the correct types of bottles used for the tests indicated?

Were atI of the pre..mrved bottl~ r~w~ved at the ta~ with the appropdam

Were VOA vials checked for absence of air bubbles, and if present~ noted below?

!2. Did the bottles originate from CAS/K or a branch laboratory?

Explain any discrepancies.

NO

NO

NO

NO

NO’

NO

Samples that required preservation or received ou~de qf__~mperature range at the lab
Sample ID          Reagent         ,Vohmae         Lot Nmnber

KMB00007502
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)ia
Analytical
Services

An Empfo~,’ee-O,t/r~ed Company

HART CROWSER IN~.
JAN 2 8 1999

December 17, 1998 Service Request No: K9807097

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OR 97035

Re: Port of Portland Terminal 4 5624

Dear Howard:

Enctosed ai-e the results of the sample(s) submitted to our laboratory on October 14, 1998. For
your reference, these analyses have been assigned our service request number K9807097.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 243,

Respectfully submitted,

Columbia Analytical Services, Inc.

Richard Craven
Project Chemist

RAC/td Page 1 of [

,d17South 13thAvenue ¯ P.O. Box479 ¯ Kelso, Washington98626 ¯ Telephone360/577-7222 ¯ Fax360/606-1068
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC

DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS

J

LUFT

M
MCL

MDL

MPN
MRL
NA

NAN
NC

NCASI
ND
NIOSH

PQL
RCRA

SIM
TPH

Acronyms

American Society for Te~fing azd Materials
American Association for Laboratory Accreditation
California Air Resources Board
Chemical Abstract Service regiatry Number
Chlorofluorocarbon
Colony-Form~g Unit
Department of Environmental Conservation
Department of Eavironmental Quality

Department of Heal~ Services
Deparmaent of Ecology
Depmrtment of Health
U. S. Envixonmental Protection Agency
Exwlronment~l Laboratory Accreditation Program
Gas Caromatography
Gas Chromatography/Mass Spectrometry
Esthnated concentration. The value is less than the method reporting limit,
greater than the method detection limit.

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of ± E’
subsramce allowed in drinking water as established by the USEPA.

Me~od Detection Limit

Most Probable Number
Meth~i Reporting Limit
Not Applicable

Not Analyzed
Not Calculated
Nado~t Council of the Paper Industry for Air mad Stream Improvement¯
Not Detected at or above the MRL
National Institute for Occupational Safety and Health

Practical Quanfitafioa Limit
Resource Conservation and Recovery Act
Selected Ion Monitor~g

Total Petroleum Hydrecarbons
Trace tevel is the concentration of an analy~e that is less thaa the PQL bu~’~eate}~"

than or equal to the MDL.
oo0o,  |
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COLUMBIA ANALYTICAL SERVIC~ES, INC.

Client: Hart Crowser Inc.
Project: Port of Portta~d Terminal 4
Sample Matrix: Sediment

Service Request No.:
Date Received:

K9807097
1443ctober-98

C~ENARRATIVE

All analyses were pefformed.consi~tem with the quality assurallce pro~am of Columbia Analytical Services, Inc.
(CAS). "This report contaim armiytical results for sample(s) designated for Tier IIA dam deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic armlyses. Additional quality control analyses reported herein include:
Laboratory Duplicat~ (DUP), Matrix Spike (MS), MatrLx/Duplieale lvlawix Spike (MS/DMS), Laboratory Control
Sample (LCS), Initial/Continuing Calibmtioa Venlication Standards (ICVfCCV), and Irtiti~Continuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in ~is sample delivery group.

The following difficulties were experienced during analysis of this batch:

Geueral Chemistry: The recovery of the sulfide spike in the matrix spike pair was outside control limits. Since
both spikes were low this indicates the failure to be due to matrLx interference. The laboratory control spike was
within control limits indicatLag the analysis was in control. Some of the samples were reanalyzed to confilirt
results from the first analys~s. Both data sets are provided. The reanalysis of sample HC-SO-1 was not completed
until after hold times had expired~

Metals: Due to a method defect in file EPA digestion method, which can be multiplied by. marx interferences,
the spike recovery for antimoay w~ outside control limits. The laborator~ control spike indicated that the a~alysis
was in control and no corrective action was taken.

Due to high concentrations of zinc and lead in the spiked samples, file recoveries of those elements were not
calculated. The elevated backgrotmd would make recoveries unreliable and not alrplieable for method performance
evaluatiorL

Due to the nonhomogenous n~ture of the sediment samples the l~rcent difference for the duplicate samples
elevated above control limits.

Semivolatile Petroleum Hydrocarbons: Recoveries of diesel irt the matrix spike pair are outside contro! limits
due to interference from elevated concentrations of other target compotmds.

The surrogate recovery is sample HC-S-0g was outside control limits. This sample w~s also selected £o.r spiking,
a~d the results of the spike imiieated that the initial sample results were accurate for screening purposes.

KMB00007508



Indicator compounds w~xe used to assess the accuxacy of ’the die,e| and pencil pitch quanfitations, When the
respons~ of those compounds indicate1 a sigxtheicant bias in me quantitafion of the target mixaXtre, the results were
flagged as an estimate.

Volatile Organics: The recovery of dichlombenzene was outside control Iimits in ~e Iabemtory control spike.
The matrix spike recoveries were aceefftable, and this target analyte was not deteeted in ar~ samples so no
corrective action was take~L

The reporting and detection ILmils ~ several of the samples are elevated due to low percent solids in the ~ample~s.
The affected samples are flagged with an "1~.

Semivolatile Organics: Several of the samples required dilutions due to maLrix interference, and higt~ levels of
target analytes. This resulted in the surrogates being dilutexl below detection limits. The affected sarrogates are
flagged as not applicable for method’perl’ormance evaluation,

Due to high concentrations of target analytes in the matrLx spike of sample HC-S-03, the spikes were unusable for
method performance evaluation. The laboratory control spike with that batch of samples indicated that the analysis
was in control, and no corrective action was taken.

3,3-dictdorobenzidene was above control limits in the CCV. This target armlyte was not detected ia any of the
samples and no corrective action was taken.

Surrogate recoveries in the method blank "KWG9803614", and samples HC-VC-22-S2, and HC-VC-32-S2 were
below control limits. The samples were re~xtracted to cottfi.n~a the results of the initial .a~_alysis.

!
i
i
i
i
i
!
I
!
!
!
i
!
i
!
I
I
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Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~C,

Hart Crowser, Inc.
Port of Portland Tcrminai 4/5624
Sediment

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Analytical Report

Total Sotids

Service Request: K9807097
Date Collected: t0112-!0113198
Date Received: ~0114198

Units: Percent
Basis: WET

Sample Name

HC-VC-tS-SI
HC-VC-t 8-$2
HC-VC-7-S1
HC -VC-7-$2
HC-VC-I 3-8I
HC-VC-13-S2
HC -VC - 103
HC-VC-I04
HC-VC-105

"-VC-I l-S1
. ~C-VC- I I -$2
HC-VC-22-SI
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S~
HC-VC-32-S2
HC-VC-39-S I
HC-VC-39-S2
HC-VC-42-SI
ttC-VC-42~2
HC~-01
HC--S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06

Lab Code

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097~008
K9807097-0I o
K9807097-011
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K980709%017
K9807097-019
K9807097-020
K9807097-022
K9807097-’023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-03 I
K9807097-032
K980709%03 3
K9807097~034
K9807097-035
K9807097-036

Date
Analyzed

10/15/98
10!15198
10fl5/98
10f15198
10115198
10ti5/98
10t15/98
10115/98
10tl 5/98
10t t 5t98
10/15t98
10t15198
10/! 5t98
t 0115/98
10115198
1 O/15/98
1 ot t 5f98
10115198
10115/98
L0115198
10115198
10115198
10/! 5198
10115198
10/!5/98
10ti5/98
10/t5198

Result

68.6
78.3
51.3
61.7
75.9
75.7
77.t
74.7
49.0
49,0
5%2
79.7
77.8
55.5
63.7
57.4
81.4
49,1
52,2
49£
53.3
38.9
54.I
55.0
40.7
47.3
35A

Result
Notes

Date:
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Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowsgr, ~mc.

Port of’PortI~ad Terminal 415624
Sediment

Prep Method: NONE
AnaIysis Method: 160.3M
Test Notes:

Analytical Report

Total Solids

Service Request: K9807097
Date Collected: !0/13198
Date Received: !0114/98

Units: Percent
Basils: W~T

Sample Name

HC-S-07
H¢~S-08
HC-S-09

HC-~-I01

Lab Code

K980709%037
K980709%038
K9807097-039
K9807097-040

Date
Analyzed

10115/98
10115/98
10/15/9 g

Result

36.3
35.0
35.I
34.2

Result
Notes

Approved By: _
To~

KMB00007511



Sample Matrix:

COLUMBIA ANALYTICAL SER~CES, INC.

Hart Crowser, Inc.
Port or’Portland Termiaal 4/5624
Sediment

Analydcal Report

Service Request: K9807097
Date Collected: 10!12-I0113!98
Date Received: 10/t4/98

Prep Method: NONE
Analysis Method: 160AM
T~t Notes:

Sample Name

HC-VC-! 8-S1
HC.VC-18-$2
HC-VC-7-S 1
HC-VC-7-S2
HC-VC-i3-S1
HC-VC4 3-$2
HC-VC-t03
HC-VC-104
HC-VC-105

~:-VC-11 -S 1
1-{c-vc- 1 l-S2
HC-VC-22-SI
HC-VC-22-S2
HC-VC-27-S 1
HC-VC-27-S2
KC-VC.32-SI
HC-VC-32-S2
HC-VC-39-SI
HC-VC-39-S2
HC~VC-42.SI
HC-VC42-82
HC-S-01
HC~S -02
HC-S-03
HC-S-04
HC-S-05
HC-S-06

Lab Code

K9807097-001
K980709%002
K9807097-004
K9807097-005
K9807097-007
I(9807097-008
K98070974)10
K9807097--0tl
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K980709%029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9507097-035
K9~07097-036

Solids, Total Volatile

Units: PERCENT
Basis: DRY

D ate Result

Analyzed Result Notes

4,04
2.14
7,93
5.62
1,82
1.77
1.93
3.t9
7,67
t0.5
6.13
2.70
1.73
7.35
5.02
7.41
1.80
7.87
7.95
7.65
8.70
9.28
12.9
5.65
7.97
7.!5
8.89

10115/98
10/15/98
t 0115/98
l o/! 5/98
10ti5/98
10/!5/98
10/15/98
I0/15198
10115/98
10/I5/98
10115/98
10115/98
10/15/98
10/15/98
!0115/98
!0t15198
10115/98
!0115/98
10fl 5198
10f15198
10/15/98
t0115198
i0t15/98
10115/98
10/15t98
!0/15198
10t 15/98

Date:
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Aent:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, inc.
Port of Portland Terminal 4/5624
Sediment

Analytk:al Report.

Prep Method: NONE
Analysis Method: 160.4M
Test Notes:

Sample Name

HC-S-07
KC-S-08
HC-S-09
HC-S-101

Lab Code

K9807097-037
K9807097-038
K9807097-039
K9807097~040

Solids, Total Volatile

Analyzed

1~1~98
1&1~98
10/15t98
t~I5/98

Date:

Service Request: K9807097
Date Collected: 10/12-10113198
Date Received: I0/14/98

Units: PERCENT
Basis: DRY’

Result

8.8l
9.00
8.91
8.96

Result
Notes

00008

!
!

I
I
I
I
I
!
i
!
i
i
i
I
I
I
I
I
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Project:
Sample Matrix:

COLUMBIA ANP~LYTICAL SERVICES, INC.

Fo~t of Portland Terminal 415624
Sediment

Prep Method: NONE
Analysis Method: PSEP
Test Notes:

I Sample Nmne

AnalyticaI Repor~

SaIfide, Total

Lab Code

Service Request: K9807097
Date Collected: 10112/98 ~
Date Received: 10/[4/98

Units: m~w~Kg (ppm)
Basis: DEc

Dilution    Date      Date
MRL MDL Factor Extracted Aaalyzed Result

Result
Notes

K9807097-00 | 1.5 1.5 1 NA 10118/98 31.4
K9807097-002 1.5 1,5 1 NA 10118198 2.0
K9807097-004 1.5 1.5 1 NA 10118/98 161
K9807097-005 1.5 t .5 l NA 10118/98 796
K9807097-007 1.5 1,5 l NA 10/18/98 21.0
KN807097-008 1,5 1.5 i NA 10118/98 9.4
K9807097-010 1.5 1.5 1 NA 10119198 21.7
K9807097-0! 3 1.5 1.5 1 NA 10119/98 276
K9807097-014 1.5 1,5 1 NA 10119t98 228
K9807097-0!6 1.5 t.5 1 NA 10/19/98 6.6
IC0807097-0t 7 1.5 1.5 l NA 10119198 2,0
K9807097-0! 9 1.5 t .5 1 NA, 1011919g 33.5
K9807097-020 1.5 1.5 1 NA 10119198 50.2
K9807097-031 1.5 1.5 1 NA 10127198 249
K9807097-032 1.5 1,5 1 NA 10119198 !27
K9807097-033 1.5 1.5 l NA 10119198 90.3
K9807097-034 1.5 1.5 1 NA 10119198 6.6
K9807097-035 1.5 1.5 1 NA 10119198 590
K9807097-037 1,5 1.5 1 NA 10/20198 92.4
K9807097-038 1.5 1.5 1 irA 10120198 49~7
K9807097-039 1.5 !.5 1 NA 10120198 44.9
K9807097-040 1.5 1.5 1 NA 10120198 40.6
K9807097-MB 1.5 1.5 1 NA 10118198 ND
IC0807097-MB 1.5 1.5 1 NA 10119/98 ~ ND
K9807097-MB 1.5 1.5 1 NA 10120198 ND

H

H The analysis was performed past the recommended hold time; see case narrative.

Approved By: Date:

00009
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repor~

..tent: Hax~ Crowser, Inc.
Project: Port of Portland Terminal 415624
Sample Matrix: , Sediment

Service Request: K9807097
Date Collected: t0/I2198
Date Received: t0/I4/98

Sulfide, Tota!

I~:el~ Method: NONE
Analysis Method: PSEP
Test Notes:

Sample Name

HC-V¢-103
HC-VC-I 1-S 1
HC-VC-27-S1
HC-VC-27-S2
HC-S-01
HC-S-02
HC-S-04
Method Blank
Me~od Bla~

Lab Code
Dilution , Dale Date

MDL Factor Extracted Analyzed

K9807097-010R 1.5 1,5 I NA . 1117198
K9807097-013R 1.5 1,5 I NA 10/27/98
K9807097-0 t 9R 1.5 1.5 I NA 10127198
K9807097-020R 1.5 1.5 i NA 10f27198

K980709:7-031R 1.5 1.5 I NA 10/27198
Kgg07097-032R 1.5 1,5 t NA 10/27198
K9807097-034R 1.5 1.5 1 NA 1117198
K980709%MB 1.5 1.5 1 NA 10127198
K9807097-M13 1,5 1,5 1 NA 11/7198

Units: mg/Kg (ppm)
Basis: Dry

Result
Result Notes

16,0
75t
109
62.4
249
t53
26.4

00010

I
i
i
i
I
I
t
i
I
!
i!

I
I
!
I
-I
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,lient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, inc.
Port of Porttand Terminal 4/5624
Sediment

Prep Method: NONE
Anal)~sis Method: 350.1M
Test Notes:

Sample Name

HC-VC-18-81
HC-VC-18-$2
HC-VC-7-8t
HC-VC-7-S2
HC-VCd3-S1
HC-VC-13-$2
HC-VC-t05
HC -VC - 11-8 1
HC-VC-1 I-$2
HC-VC-22-S1
rqCoVC.22-82
¯ c-vC-27-Sl

HC-VC-27-82
HC-VC-32-S i
HC-VC-32-S2
HC-VC-39-SI
HC-VC-39-S2
HC-VC-42-SI
HC-VC-42-S2
Method Blank

Ammorda as Nitrogen

Lab Code

K9807097-00l
K9807097-002
K9807097404
K9807097-005
K9807097-~07
K9807097-008
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-0t7
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-O25
K9807097-O26
K9807097-028
K9807097-029
K9807097-MB

Service Request: K9807097
Date Collected: 10112198
Date Received: 10114198

Units: m~Kg (ppm)
Basis: Dry

Dilution Date Date Result
~ IV£DL Factor ExtractedAnalyzed Result Notes

2.0 0.04 1 NA
2,0 0,04 1 NA
2.0 0.04 1 NA
2.0 0,04 1 NA
2.0 0.04 1 NA
2.0 0.04 1 NA
2.0 0.04 I NA
2.0 0~04 i NA
2.0 0.04 t NA
2.0 0.04 t NA
2.0 024
2.0 O£M I NA
2.0 0.04~ I NA
2.0 0.04 1 NA
2.0 0.04 I NA
2,0 0.04 I NA
2.0 0.04 ~ NA
2.0 0.04 t NA
2.0 0.04 I NA
2,0 0.04 I NA

10t22t98 75.7
10t22t98 45.2
10122198 301
I0/22/98 239
10122198 22.9
10122/98 t6.9
10122198 2i6
10/22/98 201
10722/98 159
10122/98 19.2
10/22/98 15.7
10122/98 !85
10/22/98 150

10122198 I07
10122198 1.4
10122198 t94
10122198 327
10122198 t20

10122198 216
10/22/98 N’D

M
Analysis was performed on a 2M KC1 extract.
Modified for analysis of soil.

ApproveA By: Date:~~

KMB00007516



COLUMBIA ANALYTICAL SERVICES, ~C.

Analytical Report

,lent: Hart Crow~er, tn¢+
Project: Po~t of Portlaad Terra/hal 4/5624
Sample Matrix: Sediment

Service Request: K9807097
Date Collected: 10/13198
Date Received: 10/14/98

Pr~p Method: NONE
Anaiysis Method: 350.1M
Test Notes:

Ammonia as Nitrogen

Units: mg!Kg (ppm)
Basis: Dry

Sample Name Lab Code
Dilution    Date      Date

MRL MDL Factor Extracted Analyzed Result
Result
Notes

HC-S-01
HC-$292
HC-S-03
HC-S-04
HC-S-05
HC-S‘07
HC-S-08
HC-S-09
"HC-S-I01

K9807097-031
K9807697-032
K9807097-033
K9807097-034

807097.035
K98070974)37
K9807097‘038
K9807097-039
K9807097~040

0.2 0.2 1 NA 10122198 224
0.2 0.2 l NA 10/22198 107
0.2 0.2 t NA 10/22t98 70,l
0.2 0,2 ] NA 10/22t98 112
0.2 0,2 t NA I 0/22!98 114
0.2 0,2 l NA I0t22/98 121
0.2 0,2 1 NA I0122t98 118
0.2 0.2 ] NA t0t22!98 114
0,2 0.2 ~ NA 10122198 116

Analysis was performed on a 2M KC1 extract.
Modified for ax~ysis of soiI.

Approved By:

i;G~77WI~,L33- Sample 11/30/98
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Aient:
Project:
Sample Matrix:

Prep Method:
Analysi~ Method:
Test Notes:

Sample Name

HC-VC-lg-S1
HC-VC-t 8.-82
HC-VC-7-SI
HC-VC-?-S2
HC-VC-! 3-Sl
HC-VC-13-S2
HC-VC-105
HC-VC-I I-SI
HC-VC-1 ~
HC-VC-22-~ 1
~C-VC-22-82

.2-VC-27-81
HC-VC-27-82
HC-VC-32-SI
HC-VC-32-S2
HC-VC-39-SI
HC-VC-39-S2
HC-VC~42-SI
HC-VC-42-S2
Method Blank

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crows~r, Inc,
Pod of Portland T~n~nM 475624
Sediment

NONE
ASTM D4129-82M

Analytical Report

Carbon, Toud Organic

Lab Code

K9807097-001
K9807097402
K9807097-O04
Kgg070974K)5
K9807097-007
K9807097-008
K980709%012
K98070974313
K9807097-014
K9807097-016
K980709%017
K9807097-0|9
K9807097420
K9807097-022
K9807097-023
K980709%025
K9807097-026
K9807097-028
K9807097-029
K9807097-1VIB

Service Request: K9807097
Date Collected: i0/12/98
Date Received: 10114198

Units: PERCENT
Basis: Dry

Dilution    Date Date Result
lVIRL MDL Factor ExtractedAnalyzed Result Notes

0.05 0.006 I NA
0.05 0,006 I NA
0.05 0,006 1 NA

0.05 0.006 ! NA

0.05 0.006 t NA

0.05 0.0136 1 NA

0,05 0,006 1 NA

0.05 0.006 ] NA

0.05 0.006 I NA

0.05 0.006 I NA

0.05 0.006 1 NA

0.05 0,006 I NA
0.05 0.006 t NA

0.05 0,006 1 NA

0.05 0,006 | NA

0.05 0.006 I NA

0,05 0,006 I NA

0,05 0.006 1 NA
0.05 0.006 t NA
0.05 0.006 I NA

10120198 0.9t
10/20/98 0.29
10120198 2.36
10120198 1.38
10t20/98 0.08
10t20/98 0.09
10t20198 2.05
10/20t98 2.09
10120/98’ !.69
10120198 0.7t
10120198 0.03
10120198 1.67
10120198 1.67
I0120198 1,98
t0/21198 0.04
’10/21t98 1.9t
10121198 2.39
10!21/98 2.t 1
10/21198 2,95
10t20198 ND

M Modified

Approved By: Date:

00013-
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Aent:
Project:
Sample Matrix:

Pr~ Method:
Analysis Method:
Test Notes:

Sample Name

HC-~-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07

HC-S-09
HC~S-IOI
Method Blmi<
~eth~d Blank

COLUMBIA ANALYTIC~ SERVICES, INC.

Port of Portland Term~al 415624
Sediment

NONE
ASTM D4129-82~

Carbon, T~t~t Organic

Lab Code
Dilution

~ 1V’~L Factor
Date

Extracted

Service Request:
Date Colleeted:
Date Received:

Units:
Basis:

Date
Analyzed Result

i<.9807097-031 0.05 0.006 t NA 10121198 3.69
K9807097-032 0.05 0.006 l NA 10/21t98 2.42
K9807097-03~ 0.05 0.006 1 NA 12/4/98 2.38
K9807097-034 0.05 0,006 1 NA 12/2/98 234
K9807097-035 0.05 0,006 1 " NA 12/2/98 3.00
~9807097-037 0.05 0.006 I NA 12/2198 2.61
K980709%03g 0.05 0,006 I NA 12/2/98 2,38
I<9807097-039 0.05 0.006 l NA 1212/98 2.41
K9807097~40, 0.05 0.006 1 NA 1212198 2.35
K9807097-MB 0.05 0,006 t NA t0121/98 0.02
K9807097-MB 0.05 0.006 ! NA 12/2/95 Nq3

M Modified

Approved By:

~97WK£I.JS- Sample 12./~98

K9807097
10/13198
10/14198

PERCENT

Result
Notes
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Client:
Project:
Sample Matrix:

COLUMBIA A_NALYTICAL SERVICES, INC.

Analydca[ Report

Port of Portland Termini 415624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
10112198
10/14/98

Sample Name:
Lab Code:
Test Notes:

Aaal~te
Antimony

Cadmimn
Chromi~a
Copper
Lead
Mercury
Nickel

HC-VC-7-$1
K9807097-~04

Tota[ Metals

Prep Analysis Dilution Date
Method Method MRL Factor Ex~(racted

EPA 3050B 200.8 0.1 20 , [0/27/98
EPA 3050B 200.8 2 20 10/27/98
EPA 3050B 200.8 0.1 20 10/27/98
EPA 3050B 200.8 0.3 20 10/27/98
EPA 3050B 200.8 0.5 20 10/27/98
EPA 3050B 200.8 0,1 20 10/27198

7471A 7471A 0.02 t 11/2t98
EPA 3050B 200.8 l 20 10D_7198
EPA 3050B 200.8 0.1 20 10127198
EPA 3050B 200.8 2 20 10t27198

Units:
Basis:

D ate
Analyzed Result

1113198
1113198 8
1 I13198 2.4
1113198 27.3
11/3/98 62.g
] 113t98 361
1112198 0.15
11/3t98 26
1113198 0.9
1113/98 469

m~g (ppm)
D~

Result
Notes

Approved By:

/
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Client:
Project:
Sample Matrix:

Sample Name:J

Lab Code:
Test Notes:

An~e
Antimony
Arsenic
Cadmitan
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Approved By:

COLUMBIA ~ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crewser, ,inc,
Port ef Portlaad TerrainN 415624
Sedimant

HC-VC-7-S2
K9807097-005

Total Metals

Service Request: K9807097
Date Collected: i0t12/98
Date Received: 10114!98

Units: m~;g (ppm)
Basis: Dry

I
I
!
I

Prep Analysis Dilution
Method Method MILL Factor

EPA 3050B 200.8 0,1 20
EPA 3050B 200,8 2 20
EPA 3050B 200.8 0.I 20
EPA 3050B 200.8 0,3 20
EPA 3050B 200.8 0.5 20
EPA 3050B 200.8 0,1 20

7471A 7471A 0.02 1
EPA 3~50B 200,8 1 20
EPA 3050B 200.8 0. t 20
EPA 3050B 200.8 2 20

Date     Date
E~racte~l Analyzed Result

10/27/98 | 113/98 1.4
10127/98 11/3/98 15
10127198 1 t13t98 3,3
I0127/98 l I13/98 - 23.2
t0127/98 t 1t3/98 83.2
10127198 11/3!98 576
11/2198 t 112198 0.18
10127198 | 1t3t98 25
10127198 11/3/98 [.4
10127198 1 I13/98 650

Result
Notes

I

Daie: ~__

I
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Client:
Project:
Jampte Mairix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
M~rcury
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crov,~er, Ineo
Port of Portland Terminal 415624
Sedhnent

HC-VC-t 3-S1
K9807097-007

Prep
iVIethod

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 305013
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Total Metals

Analysis Dilution Date
Method ~ Factor Extracted

200,8 0,I 20 10127/98
200,8 2 20 10/27/98
200,8 0,I 20 10/27/98
200,8 0,3 20 10/27/98
200,8 0,5 20 I0127/98
200.8 0, I 20 I0/27/98
7471A 0.02 l 1 I/2t98
200.8 1 20 10127198
200.8 0.1 20 10127198
200.8 2 20 10127198

Service Request: K9807097
Date Collected: 10112198
Date Received: 10114198

Units: moJKg (ppm)
Basis: Dry

Date., Result
Analyzed Result Notes

1/3/98 ND
113198 2
113198
113/98 9
1/3!98 13.3
113198 25.8
1J2t98 0.03
1/3198 15
t/3198 N-D
113198 61

O
g

li
| Approved By: Date: ¯ 00017
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Client:
.... ~. to jest:

.~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal~e
Amtimony

Cadmium
Chmmiam
Copper
L~d
Mer¢~
~ickel
Silver

COLUMBIA ANALYTICAL SERVICES, I~C.

Analytical Report

Hart Cr~wser, !.he.
P~r[ ofPord~md T~J~M 4/56~4

HC-VC-13-S2
K9807097-00g

Total Metals

Prep Analysis Dilution Date
Method Method lVlRL Fa~ctor Extracted

ĒPA 305013 200.8 OA 20 10/27198
EPA 305013 200.8 2 , 20 10127198
EPA 3050B 200.8 0.1 20 10127198
EPA 305013 200.8 0.3 20 10127/98
EPA 3050B 200.8 0.5 20 10127198
EPA 3050B 200.8 0.t 20 10/27/98

747tA 7471A 0,02 ! 1 I/2/98
EPA 3050B 200.8 1 20 10127198
EPA 3050B 200.8 0.1 20 10/27198
EPA 3050B 200.8 2 20 10127198

Date:

Service Reqilest: K9807097
Date Collected: 10112198
Date Received: 10/14/98

Date
Analyzed

U~ts: m~g (ppm)
Basis: DW

Result
Result Notes

1113198 ND
I1/3/98, 2
! 1 !3t98 0.2
1 t/3/98 10.7
I tt3/98 t 5,2
1113/98 23.9
11/2t98 ND
1113198 !7
11/3f98 ~
1113/98 65

li
!
i
I
!
i
i
I
I
I
I!
I

I
!
i
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Client:
~?roject:
.¢ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Ckromium
Copper
Lead
Mercury
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Arlalytical Report

Hm’t Crowser, ~c.
Port of Porflaad Telmina! 4/5624
Sedim~t

HC-VC-105
K9807097-012

Total Metals

Prep Analysis Dilution Date
Method IVLethod MRL Factor Extracted

Service Re quesX:
Date Collected:
Date Received:

Units:
Basis:

Analyzed Result

EPA 3050B 200,8 0.1 20 10/27!98 11/3/98 0.4
EPA 3050B 200,8 2 20 10t27/98 ! 1/3198 6
EPA 3050B 200,8 0.l 20 10t27198 1113198 1,1
EPA 3050B 200.8 0,3 20 10127198 1113198 25.6
EPA 3050B 200.8 0.5 20 t 0/27!98 11t3198 52.4
EPA 3050B 200.8 0.l 20 10127198 1113198 190

7471A 7471A 0,02 I 11t2198 11/2198 0.08
EPA 3050B 200.8 1 20 10127198 1113198 24
EPA 3050B 200,8 0.1 20 10t27198 t 113/98 0.5
EPA 3050B 200.8 2 20 10t27198 l l/3/98 267

K98O7O97
10113198
10/14198

Dry

Result
Notes

Approved By: 000.19

KMB00007524



C|ient:
-~,.roject:
¯ ~ample Matrix:

Sample Nmne:
Lab Code:
Test Notes:

Analyte

Aatlmoay
ArsenicCadmi~’n

Chromium
Copper

Mer~

Si~ver
Z~

Approved By:

COLUMBIA ,ANALYTICAL SERVICES, INC.

Analytical Report

Hm-t Crowser,
Port ofPert2a~d Terminat 4/5624
Sediment °

HC-VC-1 I-$I
K9807097-013

Total Metals

Prep
Mefllod

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis Dilution Date
Method MRL ]?actor Extracted

200.8 0,1 20 I0/27/98
200.8 2 20 10127198
200,8 0,1 20 10/27198
200,8 0.3 20 10/27/98
200.8 0.5 20 10/27198
200-8 0.1 20 10127t98
7471A 0,02 1 1112198
200.8 1 20 10127198
200.8 O,1 20 10127198
200.8 2 20 10!27198

Date:

Service Request: K9807097
Date Collected: 10/t3/98
Date Received: 10/14!98

Units: mg]Kg (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

l 113198 0.3
1 I/3/98 7
t 1t3198 1.2
-i 1/3/98 25.3
1113/98 52,l
11/319g 169
1112!98 0.09,
1113198 " 24
11/3f98 0.6
1113198 273

00020
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Client:
-~roject:
;ample Matrix:

SampteNam~:
Lab Code:
Tg~ Not~:

Analyte

A~timony
Arsenic
Cadmium
Chromium
Copper
Lead

Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart C~ow~r, inc.
Port of Portland Terminai 4/5624

Servi~e Request: K9807097
Date Collected: 10113198
Date Received: 10/14198

HC-VCq 1
K98O7097-014

Total Metats

Prep Analysis Dilution
Me~od Method MRL Factor

Date     Date
Extracted AnMyzed

EPA 3050B 200.8 0.1 20 10/27198 11/3/98
EPA 3050B 200.8 2 20 10127198 1113198
EPA 3050B 200.8 0,t 20 10t27198 t 113198
EPA 3050B 200.8 0.3 20 10/27/98 I 1t3/98
EPA 3050B 200.8 0.5 20 10127198 1113198
EPA 3050B 200.8 0.1 20 10127198 1113198

7471A 7471A 0,02 1 ] 112198 1112198
EPA 3050B 200.8 1 20 10t27/98 1113/98
EPA 3050B 200.8 0.1 20 10127198 1113198
EPA 3050B 200.8 2 20 10t27198 1113198

Units: mo~CKg (ppm)
Basis: D~!

Result
Result Notes

t.t
12
3,2
22.6
78,3
527
0.12
24
1.2
656

Approved By: Date:

KMB00007526



Clienl:
Project:
3ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Afimytical ~e;ort
Hart Cro~er, Ln~,
Port of Pordaad Terminal 415624
Sediment

HC-VC-22-S1
K9807097-016

Total Metals

Service Request: K9807097
Date Collected: 10t13/98
Date Received: 10/14/98

Units: mg/Kg (ppm)
Basis: Dry

I
i
I
I

Prep
~Iethod

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 305013
EPA 3050B
EPA 3050B

Analysis Dilution Date Date
Method lVIRL Factor Extracted Analyzed Result

200,8 0A 20 10/27t98
200,8 2 20 ] 0/27t98
200.8 0.1 20 10127/98
200.8 0,3 20 1, 0/27198
200.8 0.5 20 10127198
200.8 0.i 20 10t27/98
7471A 0.02 I 11/2/98
200.8 1 20 10127198
200,8 0.I 20 I0127/98
200.8 2 20 I0/27198

l/3t98 ND
113t98 2
113198 0.1
113198 11.8
1/3/98 17.6
I13198 12.1
112/98 0.02

11/3/98 t7
113198 ND
! 13/98 55

Result
INotes

I
I
i

Date:_~~~

I
00022
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Clieat:
"Project:
3ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anab~te
A~timony
Arserde
Cadrrdum
Chromium
Copper
Lead
Mercury
Nicke!
Sitver
Zhae

COLU1VIBIA ANALYTICAL SERVICES, INC.

Analytica~ Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-22-S2
K9807097-017

Total Metals

Prep Analysis Dilution Date
Method Method lVfRL Factor Extracted

Service Request: K9807097
Date Collected: I0113198
Date Received: 10/14/98

Units: mg/Kg (ppm)
Basis: ~

D ate Result
Analyzed ResuIt Notes

EPA 3050B 200.8 0,1 20 10t27198 1113198 ND
EPA 30508 200,8 2 20 10/27198 I 1t3t98 2
EPA 3050B 200.8 0ol 20 10127198 I1f3/98 ND
EPA 3050B 200.8 0,3 20 10t27!98 1113198 9.6
EPA 3050B 200.8 0.5 20 10/27!98 1t/3198 13,4
EPA 3050B 200.8 0.1 20 t0~27/98 11/3/98 3

7471A 7471A 0,02 t 1112198 1112198 ND
EPA 305013 200.8 1 20 10127198 1113198 16
EPA 3050B 200,8 0.1 20 10127198 11t3198 ND
EPA 3050B 200.8 2 20 10/27/98 11t3198 37

Approved By: ,.

~CP,~t - Stmlple (9) 1114/98

Date:~_~~__

KMB00007528



Client:
~roject:
,ample Matrix:

Sample Name:
Lab Code:
Test Notes;

Analy~e

Antimony
Axsenie
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Si!~’er
Zinc

Approved By:

~t7¢~71C P.EAI - ~amgle (10) [ 1t~98

COLI!MBIA ANALYTICAL SERVICES, I~NC.

Analytical Keport

Port of Portland Terminal 415624
Sediment

HC-VC-27-S I
K9807097-019

Total Metals

Service Request: K9807097
Date Colle~ed: 10/t3/98
Date Received: 10/I4/98

Units: mg/Kg (ppra)
Basis: Dry

I
I
I
I

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
F2A 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis Dilation Date Date
Method MtLL Factor Extracted AnalyzedResult

200.8 0.1 20 10727/98 11/3/98 0.3
200,8 2 20 10/27/98 1113/9g 5
200,8 0.1 20 10127t98 11/3/98
200,8 0,3 20 10127198 11/3f98 22,1
200.8 0.5 ’20 10/27/98 11/3198 47.8
200.8 0.1 20 t0/27/98 11/3/98 1 t6
7471A 0.02 1- 1112/98 11/2/98 0.08
200.8 1 2~ t0/27/98 1113/98 22
200.8 0,1 20 t 0/27t98 1113/98 0.4
200.8 2 20 I0127t98 11/3/98 193

Result
iNotes

I
i
I

i

KMB00007529



Client:
~-Project:

~ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Amdyte

Arsenic
Cadmium
Chromium
Copper
Lead
Mercu~.
Nicke!
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Ha~t Crowaer, Inc.
Port of Portland Termin~2 415624
Sediment

HC-VC-27-S2
K9807097-020

Total MetaL~

Prep Aualysis Dilution Date
Method Method MRL Factor Ex~tracted

EPA 3050B 200,8 0.1 20 10127/98
EPA 3050B 200.8 2 20 10127198
EPA 3050B 200.8 0.1 20 10t27t98
EPA 3050B 200.8 0.3 20 10127198
EPA 3050B 200.8 0.5 20 I0/2719g
EPA 3050B 200.8 0.l 20 10127198

7471A 7471A 0.02 ~ 1112!98
EPA 3050B 200.8 1 20 10127198
EPA 3050B 200.8 0.1 20 10127198
EPA 3050B 200.8 2 20 10127198

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
AnMyzed Result

I I/3/98 0.2
11/3/98 5
1113!9g
1113t98 18.5
11/3/9g 43
11/3!98 144
l 11219 g 0o0g
1113198 22
1 t/3/98 0.4
1113198 245

K9807097
I0/13/98
10114198

mg/Kg (ppm)
Dry

Result
Notes

Approved By: Date:

KMB00007530



Client:

3ample Matrix."

Sample Name:
Lab Code:
Tes~ Notes:

Aualyte

Ar~timony
Arsenic
Cadmium
Chroraimtt
Copper
Lead
Mercury
Nickel
Silver

COLOMBIA ANALYTICAL SERVICES, INC.
A~atyticai Report

Hart Crowser, Inc.
Port of Portland Terminal 4t5624
Sediment

HC.VC-39-81
K98070974Y25

Total Metals

Prep Analysis Dilation Date
Method Method MILL Factor Extracted

EPA 305013 200.8 ’ 0.1 20 10127198
EPA 3050B 200.8 2 20 10127198
EPA 3050B 200.8 0.1 20 10127198
EPA 3050B 200.8 0.3 20 10127198
EPA 3050B 200.8 0.5 20 I0127198
EPA 3050B 200.8 0.I 20 10/27/98

7471A 7471A 0,02 1 11/2198
EPA 3050B 200.8 1 20, 10/27198
EPA3050B 200.8 0.1 20 10127198
EPA 3050B 200.8 2 20 10127198

Date:

Service Request: K9807097
Date Collected: 10113198
Date Received: 10/14/98

Date
Analyzed

1 I/3/98
1113198
l 1/3198
1113198
11/3198
1113t98
11!2/98
l 1/3198
1 t/3/98
t 113198

Units: mg/Kg (ppm)
Basis: Dry

Result
Resatt Notes

0.2
23.8
38A
19.3

22
0.4

00036

KMB00007531



il
O
g
g
O

-~,Projeet:
..Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc,
Port of Poland Terminal 415624                          -,
Sediment

Tota~ Metals

HC-VC.39-S2
K9807097-026

Service Request:
Date Colleeted:
Date Received:

Basis: Dry

Prep Analysis Dilution
Method Method MRL Factor

D ate     D ate
Extracted Analyzed

EPA 3050B 200.8 0.1 20 10/27/98 11/3/98
EPA 3050B 200.8 2 20 10/27/98 11/3198
EPA 3050B 200.8 0A 20 10/27/98 11/3198
EPA 3050B 200.8 0.3 20 10t27198 11t3198
EPA 3050B 200.8 0.5 20 10127198 11/3198
EPA 30fi0B 200.g 0.1 20 10t27/98 t 1t3/98

7471A 7471A 0.02 1 11/2t98 11/2198
EPA 3050B 200.8 1 20 10/27t98 11t3198
EPA 3050B 200.8 0.1 20 10t27!98 1113198
EPA 3050B 200.8 2 20 10127198 1113198

0.2
27.4
44.4
7-7.6
0,08
24
0.4
t09

K9807097
I0113/98
10114198

Result
Notes

g

[I
tl
U
[!

Approved By: Date: 00027

KMB00007532



Client:
2roject:
~ample Matrix:

Sampie Name:
Lab Code:
Test Notes:

Amimoay
Aneric
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Sliver

Approved By:

COLIiMBIA ANALYTICAL SERVICES, IiNC.

Analytical Report

Hart Crov~er, Ine~
Port of Portland Terminal 4/5624
Sediment

Service Request: Kgg07097
Date Collected: 10/13198
Date Received: 10/14/98

HC-VC-42-S ]
K9807097-02g

Total Metals

Units: mg/Kg (ppm)
Basis: Dry

Prep Analysis
Method Method M]RL

EPA 3050B 200.8 O, 1
EPA 3050B 200.8 2
EPA 3050B 200.8 0,l
EPA 3050B 200,8 0,3
EPA 3050B 200.3 0.5
EPA 3050B 200,8 0.1

7471A 7471A 0.02
EPA 3050B 200.8 I
EPA 3050B 200.8 0. I
EPA 3050B 200.8 2

Dilution Date     Da~e
Factor Extracted Analyzed Result

20 10f27/98 1113198 ND
20 10f27/98 1113198 4
20 10127/9g 1113198 0.2
20 10/27/98 1113198 25,5
20 1012719g ! 113198 40A
20 10/2719g 1113/98 23.9
t 11!2/98 !1/2198 0.07

20 10127198" l 113198 23
20 t 0/27198 1 i13/98 0.2
20 10127198 Itt3/9g 1!30

Remit
Notes

Date: 00028:

I
I
I
!
I
i
I
I
i
I
I
I
i
I
I
I
I
I
I

KMB00007533



Client:
Project:
~Sample Matrix:

Sampte Name:
Lab Code:
Test Notes:

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC42-S2
K9807097-029

Total Metals

Prep Analysis Dilutiem Date
Method Method MRL Factor EMracted

EPA 3050B 200,8 0.1 20 10127198
EPA 3050B 200.8 2 20 10127198
EPA 3050B 200.8 0.1 20 ! 0127/98
EPA 3050B 200,8 0,3 20 10127198
EPA 3050B 200,8 0.5 20 10/27/98
EPA 3050[3 200.8 0.1 20 10127198

747]A 747IA 0.02 t 11!2198
EPA 3050B 200.8 1 20 10!27/98
EPA 3050B 200,8 0,1 20 10/27/98
EPA 3050B 200.8 2 20 10t27/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

D ate
Analyzed Result

t 113/98 0,2
11/3/98 5
1113198 0.7
1113198 2%4
11/3t98 54.6
1113198 79.1
1112198 0.13
11!3t98 23
1 l!3t98 0,4
11!3t98 207

K9807097
10113198
!0114198

Dry

Result
Notes

Approved By:

KMB00007534



Client:
Pro~ect:
~Sample Matrix:

Sm~ple Name:
Lab Cod=:
T~st Notes:

Analyte

.~ "bznony
Arsenic
C~hnimn
C~ominm
Copper
Lead

N~oket
S~ver

COLOMBIA A~ALYTICAL SERVICES, INC.

Analytical Report

Hart Cro~er, Ino,
Port of Portland Terminal 4/5624
Se~ent

HC-S-02
K9807097-032

Total, Met~

Prep Analysis Dilution Date
Method Method MaLL Factor Extracted

EPA 3050B 200.8 0.1 20 10/27/98
EPA 3050B 200,8 2 20 10/27!98
EPA 3050B 206.8 0.t 20 10/27/98
EPA 305013 200,8 0,3 20 10!27/98
EPA 305013 200.8 0.5 20 10!27/98
EPA 3050B 200.8 0.1 20 10127198

747tA 747IA 0,02 I 1112198
EPA 3050B. 200,8 1 20 10/27/98
EPA 3050B 200.8 0.1 20 10!27/98
EPA 3050B 200.8 2 20 10127198

I
Service Request:
Date Collected:
Date Received:

K9807097
I10/13/98

10/14/98

!
Umts: mgJKg (ppm) ¯
Basis: Dry

Date Result
Analyzed Result Notes

11/3198 2
! 1/3/98 14
11/3198 4.2
! 1/3198 23,7
11t3798 90A
1113798 837
1112198 0.14
1 t 13198 22
1 t/3798 2

’ 1113198 855

!
!

Approved By:
l~m~t0316~5

Date: 00030-

KMB00007535



Client:
_project:

;ampte Matrix:

Sample Name:
Lab Code:
Test Notes:

Antimony
Arse~c
Cadmium
Chroraium
Copper
Lead
Merc~-y
Nickel
Silver

COLUM-BIA ANALYTICAL SERVICES, ~NC.

Analytical Report

Hart Crow~er,
p~fi of Portland Tenvinal 4/5624
Sediment

HC-$44
K9307097-034

Total Metals

Prep Analysis Dilution Date
Method Method lVlRL Factor Extracted

EPA 3050B 200,8 0,1 20 10127198
EPA 3050B 200,8 2 20 10t27/98
EPA 3050B 200.8 0.1 20 t 0~7198
EPA 3050B 200.8 0.3 20 I 0~7198
EPA 3050B 200.8 0.5 20 t 0127198
EPA 3050B 200.8 O, l 20 101271%

7471A 747tA 0,02 1 1t12/98
EPA 3050B 200.3 l 20 10127198
EPA 3050B 200.8 0.1 20 10127198
EPA 3050B 200~8 2 20 10127198

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Units: m_~_f~ (ppm)
Basis: D~

Date Result
Analyzed Result Notes

11 I3/98 0.4
1113/98 6
1113/98 2.6
1113/98 29.2
1113198 57.3
t1/3198 294
1112198 0.13
1113198 25
11/3/98
[ 113198 450

Approved By:
~ g4~lmc,~31695

Date:

KMB00007536



Client:
-~Project:

¯ ~ ~Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

A~alyte

Antimony

Cadmium

Copper
Lead
Mercury
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVIC~ES, INC.
Analyd~l Report

Hart Crowser, the.
Port of PorttaM Terminal 415624
Sediment

HC-S-05
K9807097-035

Total Metals

Prep Analysis Dilation Date
Method Method MRL Factor Extracted

EPA 3050B 200,8 0,1 20 10/27t98
EPA 3050B 200,8 2 20 I0127/98
EPA 3050B 200.8 0.1 20 ¯ 10127198
EPA 3050B 200.8 0.3 20 10927198
EPA 3050B 200,8 0.5 20 10/27198
EPA 3050B 200~8 0,l 20 1,0/27t98

7471A 7471A 0.02 t 1112198
EPA 3050B 200.8 1 20 10127198
EPA 3050B 200,g 0.1 20 10127198
EPA 3050B 200.8 2 20 1(1127t98

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

I
!

Ultits: mg]Kg (ppm) ~1
Basis: Dry

D ate
AnMyzed Resuit

l/3fgg 0.8
113198 6
113/98 2.2
113198 23.6
[13198
113198 272
t12/98 6.08
113198 2i
113/98 0.8
113198 385

Result
Notes

1
I
I

!
!

00032

!
!
i
I
i

KMB00007537



Client:
Project:
Sample Nlatrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

~limony

Cadmb~ra
Cht~mittra
C~pper
Lead
Merc~
Nickel
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

Analydca~ Report

Hart Cro~,er, Lac.
Por~ of Portland Terminal 4/5624
S~diment

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114t98

HC-S-07
K9807097-037

Prep Analysis
Method Method MRL

EPA 3050B 200,8 0.1
EPA 3050B 200.8 2
EPA 3050B 200.8 0,1
EPA 3050B 200.8 0.3
EPA 3050B 200.8 0.5
EPA 3050B 200~8 0.l

747 IA 747IA 0.02
EPA 3050B 200.8 1
EPA 3050B 200.8 0.1
EPA 3050B 200,8 2

Total Metals

Units: rn~JKg (ppm)
Basis: Dr~

Dilution Date     Date
Factor Exlracted Anal~ed Result

20 10127198 I113t98 0.3
20 10127198 I 1/3/98 7
20 1012W98 I1/3/98 2
20 10127/98 I t13198 3I .9
20 10127198 I 1/3198 64
20 10127/98 11/3t98 322
I 1112198 11t2t98 0A6

20 10127198 1113198 27
20 10127198 1113198
20 10127198 1113198 399

Result
Notes

Date:

J

00033

KMB00007538



Client:
~-..Project:

r$ample Matrix:

Sample Name:
Lab Code:
Test Notes:

A~alyte

Arttiraony

Cadmium
Chromium
Copper
Lead

Sitver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

AnatyticaI Keport

Hart Crowser, Inc.
Port of Pordand Terminal 415624
Sediment

Total Metals

HC-S-09
K980709%039

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3050B 200.8 0.1 20 ! 0/27198
EPA 3050B 200.8 2 20 !0127198
EPA 3050B 200.8 0.1 20 I0127198
EPA 3050B 200.8 0.3 20 I0127t98
EPA 3050B 200.8 0.5 20 10127198
EPA 3050B 200.8 0.1 20 10127198

7471A 7471A 0,02 t 11/2198
EPA 3050B 200.8 1 20 10/27199
EPA 3050B 200.8 0,1 20 10127198
EPA 3050B 200.8 2 20 10127t98

Service Request: K9807097
Date Collected: 10113!98
Date Received: 10114198

Urdts: mg/Kg (ppm)
Basis: Dry

Date Result
Analyzed Result Notes

1113198 0.7
1 I/3t98 9
1113198 .3.2
1113t98 30
1113198 68.1
1.113198 626
1 t/2t98
1I/3t98 25
1113198 t .3
1113/98 563

I
I
I
I
I
I
i
I
I
I
i

0̄0034
l~g~ No,:

KMB00007539



9 Client:
Pro~ect:
Sample Matrix:

COLUb~EBIA .~NALYTICAI2,. SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port. of Portland Terminal 4/5624
Sediment

Seawiee Request:
Date Collected:
Date Received:

K9807097
10113198
10114/98

It

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arlene
Cadn~tan
Chrondum
Copper
Lead
Mercury
Nickel
Silver
Zi~

HC-S-101
K9807097-040

Total Metals

Prep Analysis Dilution Date
Method Method IVI1LL Factor E~racted

Ur6ts:
Basis:

Analyzed Result

EPA 305013 200.8 0A 20 10128198 1 II4198 t .4
EPA 3050B 200.8 2 20 10/28/98 LI14198 9
EPA 305013 200.8 0.1 20 10128198 1 U4/98 3o!
EPA 305013 200.8 0.3 20 10128/98 l ~t4/98 29.2
EPA 3050B 200.8 0.5 20 10128/98 1114198 68.8
EPA 305013 200_8 0.1 20 10/28/98 I 1/4/98 640

747iA 7471A 0.02 1 1112198 1112198 0.!7
EPA 305013 200.8 1 20 10128/98 t 1/4!98 23
EPA 3050B 200.8 0. t 20 10/28/98 11/4/98 1.5
EPA 3050B 200.8 2 20 10128/98 11/4/98 584

Result
Notes

B

Date: __

KMB00007540



Client:
~Project:

ample Matrix:

Sample Name:
,Lab Cede:
Te~ Notes:

Analyte

Antimony
A~senic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

COLU1VIBIA ANALYTICAL SERVICES,
Analytical R~pon

Hart Czowse~, ~
Port of PonJm~l Terminal 415624
Sedim~n~

Method Blank
K9807097-MBl

Total .Metals

Prep Analysis Dilution Date
Method Method lVfRL Factor Extracted

EPA 3050B 200.8 0.02 5 10/27/98
EPA 3050B 200.8 0.5 5 10127/98
F~A 3050B 200,8 0,.02 5 I0/27/98
EPA 3050B 200.8 0.06 5 10/27198
EPA 3050B 200.8 0.1 5 10127198
EPA 30503 200.8 0.02 5 !0127/98

7471A 7471A 0.02 1 1t12/9g
EPA 3050B 200,8 0,2 5 10/27/98
EPA 3050B 200.8 0.02 5 10127/98
EPA 3050B 200.8 0.5 5 10/27198

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Result
Analyzed Result Notes

1113/98 ND
1/3/98 " ND
1/3/98 ND
t/3/98 lq’D
113/98 ND
113198 ND
I/2198 ND
113198 ND
113198 ND
1/3198 ND

I
I
I
I
I
,I
I
I
I
I
I
I
i
I

Approved By:

t]7~CP.EA1 * $~np[~ (22) I

Date:

!

I
00036

KMB00007541



0

Client:
~..,Project:

’Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nicke!
Silver
Zinc

H~ Crowser, Lqc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Method Blank
K9807097-MB2

Prep AJaalysis
Method Method

Total Metals

EPA 3050B 200.8 0.02
EPA 305013 200.8 0.5
EPA 3050B 200.8 0.02
EPA 3050B 200.8 0.06
EPA 3050B 200.8 0~ 1
EPA 305013 200.g 0.02

7471A 7471A 0.02
EPA 3050B 200.8 0.2
EPA 3050B 200.8 0.02
EPA 3050B 200,8 0.5

Dilution Date     Date
Factor E~racted Analyzed

5
5
5
5
5
5
i
5
5
5

Urfts: m~oJKg (ppm)
Basis: Dry

Result
Resulf Notes

10128/98 11/4/98 ND
10t28/98 11/4/98 ND
10/28/98 l 1t4198 ND
10128198 11/4198 ND
10/28/98 l 1/4198 t~rD
10/28/98 11/4198 ND
1112198 1112198
10128198 1114/98 ND
10t28!98 1114198 ND
10t28/98 1 t14198 ND

O
g
g
!1
Ii
O

Ii

Approved By: 00037

KMB00007542



- Jient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICI~S~ INC.

Hart Crow~er, Inc.
Port of Portland Terminal 415624
Sediment

Service Request: K9807097
Date Collected: 10112/98
Date Received: 10114/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Cod~:
Test Notes:

HC-VC-13-SI
K9807097-007

UI1it$: mg/~g (ppm)
~a~is: ~

Analyte

Lube Oil
Pencil Pitch
Pdsta~e

Prep Analysis Dilution
Method Method MIlL Factor

EPA 3550B
EPA 3550B
EPA 3550B
~A 3~oB
EPA 3550B
EPA 3550B

NW2"PH-Dx 100 1
NWTPH-Dx 25 1
NWI’PH-Dx 0.5 1
NWTPt-I-Dx 0.5 1
NWrPH-Dx 0,5 ~1

Date Date
Extracted Analyzed

10/2319g 10/31t98
10/23/98 10/3tt98
10t23t98 10/3119 g
10t13!98 ’ 10126198
10/23/98 10/26/98
10/23/98 10/26t98

Result
Result Notes

Approved By: Date:

00038

!

!
I
!
1
,i
i
!
!
i
!
!
!
,I
I
!
I

KMB00007543



Project:
Sample Matrix:

COLU~IA ANALYTICAL SERVICES, INC.

I{art Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Analytical Repo~

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Sample Name:
Lab Code:
Test Notes:

Semivolatile Petroleum Products
Northwest TPH-Dx

Analytc

DIe,el
Lu~e O~l
Pencil Pitch

Ph~e
~uer~ene

B

HC-VC-I l-S1
K9807097-013

Prep Analysis Dilution
Method Method IVIRL Factor

EPA 3550B NW"fPI-I-DX 25
EPA 3550B NW~H-Dx 100
EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPH=Dx 0.5
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPH-Dx 0.5

1
1
t
t
1
1

The tv~LL is elevated because of matrix int~er~ee~.

Approved By~

Date Date
Extracted Anal.wed

10/23198 10/31198
10/23/98 10131198
10/23/98 10/31/98
10/23!98 10/26198
10/23/98 10/26198
10123198 10/26t98

Date:

UNts: mg/Kg (ppm)
Basis: Dry

Result
Result Notes

<IOO B

1500

11

00039

KMB00007544



~dent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
l~y~ue
Hu~rartthene

COL~IA ANALYTICAL SERVICES, INC.

~ Crowser,
Poff of Pog|and Terminal 415624
Sediment

Service Request: K9807097
Date Collected: 10113/98
Date Received: 10114198

Semivolati/e Petroleum Products
Northwest T~H-Dx

HC-VC-I 1-$2
K9507097-014

Units: mg~g (pwn)
Basis: Dry

Prep Analysis Dilution
Meth~M. Method MRL Factor

EPA 3550B HW~H-Dx 25
EPA 3550B NWTPH-Dx 100
EPA 3550B NW2TH-Dx 25
EPA 3550B NVCTPH-Dx 0.5
EPA 3550B NVOTPH-Dx 0.5
EPA 3550B NW~H-Dx 0.5

i
I
I
l
I
i

Date Date
Extracted Analyzed

¯ ResuIt
Re.suit Notes

10123198 10/31198 <100
10123198 10/31198 "!fiE>
10/23/98 10/31198 2300
10/23198 1012619g
10/23198 10/26t98
10/23/98 10/26/98 24

B

I
I
I
I

i
I
I

B The ~ is elevated because of matrix intolerances.,

00040

I
I
I
I
i

KMB00007545



~dent:
Project:
Sample Matrix:

Sample Name:
Lab Cod~:
T~st Notes:

Analyte

Die~el
Lube
Pencil Pitch
Pristane

~horanthene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14198

Semivolatile Petroleum Products
Nolthwest TPH-Dx

K9807097-O31
Units: mg/Kg (ppm)
Basis: Dry

Prep Analysis Dilution
Method Method lVlRL Factor

EPA 3550B
EPA 3550B
EPA 355013
EPA 3550B
EPA 3550B
EPA 3550B

NWI’PH*I)x 25
lqW~H-Dx 100
NWITH-Dx 25
NWI~H-Dx 0.5
NWI’PH-Dx 0.5
~H-Dx 0,5

1
1
1
1
1
1

Date Date
Extracted Analyzed

I0123/98 " 10/31t98
10123198 10/31198
10123/98 I0/31/9g
10123198 10126198
1012319 8 10/26198
10/23/98 10/26195

Result
Result Notes

2t00
lid

11000
5.3
5.5
120

Approved By:          ~

KMB00007546



~lie~t:
Project:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Notes:

Analy~e

Diesel
Lube Oil
PenciI Pitch

Phy~ue
Fluor~uthene

COLUMBIA ANALYTICAL SERVICES, INC.

¯Fr.m’t Crcws~,
Port of Poet|and Terminal 415624
Sedkncnt

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S~02
K980709%032

Service Reqnest: K9807097
D̄ale Collected: 10/13/98
Date Received: 10/14/98

Units: m~g (ppm)
Basis: Dry

I

I
I
I

Prep Analysis Dilution
Method Method M1LL Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWI’PH-Dx I00
EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPH-Dx
EP~A 3550B ~H-Dx 0.5
EPA 3550B NWqPH-Dx 0.5

I
1
!
1

1

Date, Date
Extracted Analyzed

iot23/os ~o/~t~s
lO/~319s lo13i/9s
10123198 10/31198
I0/23/93 10/26/9g
I0/23/9g 10/26/98
I0/23D8 10/26198

Result

<200

5200
0,6
0.8

Result
Notes

~ I
!
!
I
!
!

B The MRL is eIevated because of maW~x interference.so

Date:

i

KMB00007547



Project:
Sample Matrix:

COLI!MBIA ANALYTICAL SERVICES, INC.

Haxt Cro~vser, Inc.
Port of Portland TerrpJnal 4/5624

Sedh’nent

Semivotafile Petroleum Products
Northwest TPH-Dx

Service Request: K9807097
Date Collected: 10113198
Date Received: 10/14/98

Sample Name:
Lab Code:
Tes~ Notes:

Aaalyte

Lube Oil
Pencil Pitch

Phytaae

HC-S-03
K9807097-033

Prep Analysis Dilution
Method Method iVIRL Factor

EPA 3550B NW~H-Dx 25
EPA 3550B ~-Dx 100
EPA 3550B NW’I2JH-Dx 25
EPA 3550B HWTPH-Dx 0.5
EPA 3550B NW~H-Dx 0.5
EPA 3550B NVC~H-Dx 0.5

t
t
!
1
I
I

Date" Date
Extracted Analyzed

10/’23198 10131198
10~3198 10131198
10123198 10/31198
10/23198 10126198
10/23198 10/26/98
10/23198 10126198

Units: mg/~g (ppm)
Basis: Dry

Result
Result Notes

<I00 B
ND
3600

37

II

B Th~ MP, L is elevated because of matrix inteffe~enz~s.

/

Approved By: , ~ " ~ .... Date:
00043

KMB00007548



t.;~ent:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL S~RVICES, I~C.

Hm-t Crosser, Tnc.
Port of Portland Tera6nal 4/5624
Sediment

Analytical Report

Service Request: K9807097
Date Collected: 10t13/9g
Date Received: 101t4t98

Semivolati!e Petroleum Products
Northwest TPH-Dx

Saraple Name:
Lab Code:
Test Notes:

Kgg07097-034
Uaits: tawing (ppra)
Basis: Dry

Analyte

D~eset
Lube Oil
Pencil Pitch
Pristane

Prep
Method

Analysis Dilution Date Date Result
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550B NVCYPH-Dx 25 t I 0/23/98 10/31/98 640
EPA 3550B NWTPH-Dx 100 1 t0/2319g 10/31/98
EPA 3550B NWTPH-Dx 25 1 10/23t98 10/3!198 2200

EPA 355013 NWTPH-Dx 1 1 l 0/23/98 10/31198 1.3
EPA 3550t3 1WCFfPH-Dx I I I0/23/98 10/31198 0.9
EPA 3550B NW~I~-Dx 1 I I0/23t98 10t31198 I8

E

E Estimated concentration. The remit is probably high bias due to the presence of Pencil Pitch in the sample.

Approved By: Date:,

00044

i
i
i
i
I
I

i
I
I
i
I
I
i
!

KMB00007549



O
Project:
Sample Matrix:

COLLrb~IA ANALYTICAL SERVICES, INC.

Hart Crows~r, Inc.
Port of Portland TaTminaI 4/5624
Sediment

Analytical Report

8¢mivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9g07097
Date Collected: I0/13/9g
Date Received: 10114198

Sample Name: HC-S-05 Units: mg/Kg (ppm)

Lab Code: K9807097-035 Basis: ~

T~t Notes:

g
OAnalyte

Diesel
Lube Oil
Pencil Pitch
Pdstane

Prep
Method

Analysis Dilution Date Date Result
Method 1VIRL Factor Ex-tra~ed Analyzed Result Notes

EPA 355013 NVqTPH-Dx 25 I 10/23f98 10131198 550 E

EPA 3550B lqWrgIff-Dx 100 1 10/23198 10/3 !/98 ND

EPA 3550B NWTPH-Dx 25. 1 10/23/98 10131198 1600

EPA 3550B N-WTPH-Dx 1 I 10/23t98 10131198 1.5

EPA 3550B NWTPH-Dx 1 t 10/23t98 10/31/98 0.9

EPA 3550B lq’WTPH-Dx 1 1 10123198 10/31/98 i5

O

O

O

Estimate~l concentration. The result is probably high bias due to the pr~seae~ of Pencil Pitch in the sample.

Approved By: Date:
00.045

KMB00007550



~ro~ect:
Sample Matrix:

Szanple Name:
Lab Code:
Te~ Notes:

Lwbe Oi~
Pencil Pitch

~luoranth~ae

E

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crows~, ~o.

Port o~Portland T~ra]nal 4~5624
Sediment

Analytical Report

Service Request:
Date Collected:
Date Received:

K9807097
10113/98
10114198

Semivolatile Petroleum Products
,Northwest TPH-Dx

HC4-06
K980709%036

Units: mg/Kg (ppm)
Basis: Dry

Prep
Method

Analy~ts Dilution Date Date ResuR
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550B lqWTPH-Dx 25 1 10/23/98 10/31/98 440

EPA 3550B NWTPH-Dx 100 1 10/23/98 10/31t98 ND
EPA 3550}3 NW2~H-Dx 25 1 10/23/98 10/3 1/98 1900
EPA 3550B NWTPH-Dx 1 t 10/23198 I0/3 !/98 L0

EPA 3550B l~gI?H-Dx 1 1 10/23198 10!31198 1.0
EPA )550B NWTPH-Dx 1 1 10/23/98 10/31198 12

Esthnated concentration. The result is probably high biased due t0the presence of heavy Fuct oil ~n the sample.

00046

i

i
i
i
I
I
i
I
I
I
I

I
i
I
I
I

KMB00007551



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, inc.
Port ofPortlmad TerminaI 4/5624
Sedknent

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Sample Name: HC-S-07 Units: mg/Kg (ppm)

Lab Code; K%07097-037 Basis: Dry

Test Notes:

Prep Analysis Dilution Date Date Result

AnaI~te Method Method ~ Factor Extracted AnalyzedResatlt Notes

Die~el EPA 3550B ~-Dx 25 1 10/23198 10/31198 400

Lube Oil EPA 3550B lqVC~FI-Dx 100 1 I0/23/9g 10131198 ~

~l~ EPA 3550B ~H-Dx ’ 25 1 I0/23198 10131[98 1800PencilPitch
Pristane EPA 355013 ~-Dx l 1 10/23/98 10/31/95 0.g

l~hytane EPA 3550B NWTPH-Dx ! 1 10/23/98 10/31f98 0.6

H EPA 3550B NW’I"PH-Dx I 1 10/23198 10131198 i5

E

E Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch La the sample.

00047

KMB00007552



\
¯ ,~lient:

Sample Matrix:

Sample Name:
Lab Cod~:
Test Notes:

Analyie

Lul~ Oil
Pencil Pitch

Phytane

B

Approved By: -_~.~. ,, 2

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowsef;Inc.
Port of Portland Terminal 415624

Semivolafile Petroleum Products
Northwest T~H-Dx

Service Request:
Date CoI|ected:
Date Received:

K9807097
I0/13t9g
I0114/9g

Units: mg/Kg (ppm)
Basis: Dry

!

I
I
I

Prep
Method

Analysis Dilution
Method MRL Factor

EPA 3550B NW’I?H-Dx 25

EPA 3550B NWT~H-D~ 100
’ EPA 3550B N’WI~H-Dx 25

EPA 355013 ~-Dx 1
EPA 3550B NWI’PH-Dx I
EPA 3550B IqWTPH-Dx l

The M2LL is elevated because of matrix interferences.

I
1
I
I
I
I

Date Date
Extracted Analyzed

10/23/98 10/31198
10/23t98 10131/98
10123/98 t0/31!98
10/23198 10/31t98
10/23198 10/31t98
10/23198 10131/98

Date:

Remit

<1oo
ND
1900
0.6

16

Result
Notes

00048

KMB00007553



~ient:
Project:
Sample Malrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, ~¢o
Port of Pordand Terminal 415524
Sediment

Analytical Report

Semivotatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807097
Date Collected: 10!1319g
Date Received: 10114198

Sample Name:
Lab Code:
Test Notes:

HC-S~9
K9807097-039

Units: mg/Kg (ppm)
Basis: Dry

Prep Analysis
Method Method MRL

EPA 3550B IqWTPH-Dx 25

EPA 3550B NWTPH-Dx 100

EPA 3550B Iq’W’TPH-Dx 25

EPA 3550B NWTPH-Dx 1

EPA 3550B NWTPH-Dx 1

EPA 355013 lqWTPH-Dx 1

Dilution Date Date
Factor Extracted Analyzed

1
i
1
t
t
1

10/23/98 10131198
t0/23t9g 10/31D8
10123t98 10!31/9g

10/23/98 10t31/98
10/23198 10131198
10/23198 10/3 I!98

Result
Result Notes

<1oo

3000
0.6

36

B

The MP, L is elevated because of matrix inteff~r~mees.

Approved By:        ~.., Date:

00049

KMB00007554



~tient:
Project:
Sample Matrix,’

Sample Name:
Lab Code:
Test Notes:

Anatyte

Diesel
Lube Oil
Penc~1 Pitdt
Prised, me
Phym~

~o~e

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request: K9807097
Date Collected: 10/13f98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Units: mg/Kg (ppm)
Basis: I~

Prep Analysis
Method Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
t
1

I0/23t98 t0/31198 <lO0
10/23t98 10/31198 ~
10/23/98 10/31198 1900
10/23198.10/31/98 ~
10123198 10/31/98 ND
.10123198 10/3t198 16

Result
Notes

B

i

!
I
I
I
i
I
I
I
I

The M2LL is elevated because of matrix interferences.

Approved By: ~.< .~-
t=z~r~ ,~ ~ -

I
I
I
i
i

00050

KMB00007555



~ient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

~ Crowser, Lnc.
Port of Portland Terminal 4/5624
Sediment

SerMce Request: K9807097
Date Collected: HA
Date Received: HA

Sample Name:
Lab Ccde:
Test Notes:

Semivolatile Petroleum Products
Northwest TPH-Dx

Units: mg/Kg ¢,ppm)
Basis: NA

Analyte

Diesel
Lube
Peaeil Pitch

Phyta~e
Fltmranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Aaalysis Dilution
Method MILL Factor

NWTI~-Dx 25
NWrPH-Dx 100
lCWt"PH-Dx 25
NWTPH-Dx 0.5
NW~H-Dx 0.5
lCWI"PH-Dx 0.5

1
1
1
1
1
1

Date Date
Extracted Analyzed

10/23/98 10/30198
10123198 10130198
10123198 10130198
10/23t98 1012519g

10123198 10/25t98
10/23/98 10/25198

Result
Remit Notes

Approved By: /

KMB00007556



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Port of Portland Temtkmt 415624

Sample Name: HC-VC- 18-S 1
Lab Code: K9807097-~01
Te~ Notes:

Prep
AnaIyte Method

Bertz~me EPA 5035
Trichloroe~ene (TCE) EPA 5035
Totu~ne EPA 5035
Tetraelaloroe~ene (PCE) ,EPA 5035
Ethytbenz~e EPA 5035
m-& p-Xylenes EPA 5035
o-Xylene EPA 5035
i,3-Diddorobem~ene ~PA 5035
1,4-Diehlorobe~zene EPA 5035
I ~-Diehtorobenzeae EPA 5035

Volatile Organic Compounds by GC/MS

Analysis Dilution
Method MIlL Factor

8260B
826013
8260B
8260B
8260B
826013
826013
8260B
8260B
8260B

5
5
5
5
5
5
5
5
5
5

1
1
1
1
i
1
1
1
I
1

"Date
Extracted

10/20198
10/20198
10/20/98
10/20/98
i0!20198
10!20/98
!0/20198
10/20198
10/20198
10/20/98

Date:

Service Request: K9807097
Date Collected: 10/12198
Date Received: 10114/98

Units: ~g (ppb)
Basts: D~

Result
Resutt Notes

10/20198
10120/98
10/20198
10/20t98
10/20198
10/20198
10120198
10/20/98
10~0198
10/20198

I

I
I
I
I
I
I
i
I
I
I
i
i
I
i
!
I

KMB00007557



Client:
.. Project:

Sample Matrix:

COLU .IyiBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser,
Port of Pmtland Terminal 415624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
10/12198
10/t4/98

Sample Name:
Lab Code:
Te~t Notes:

Aualyte

HC-VC-1842
K980709%002

Volatile Organic Compounds by GC/MS

Unks:
Basis:

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed Result

5
5
5
5
5
5
5
5
5
5

I
1
t
I
1
I
I
l
!
i

10/20198 10120198
10120198 10120198 ND
10120198 10/20198 ND
t0120198 10120t98 ND
I0/20198 10120/98 ND
10120198 10/20/98 ND
t0/20198 10120198 lqD
I 0f20198 I0/20/98 ND
t0/20198 10120198 ND
I0120198 10120198

Benzene EPA 5035 8260B
Triehtoroethene (TCE) EPA 5035 8260B
Totuen~ EPA 5035 8~260B
Tetrachloloethene (PCE) EPA 5035 8260B
Ethylbenzene EPA 5035 8260B
m- & p-Xylenes EPA 5035 8260B
o-Xyleae EPA 5035 8260B
t,3-Diehtorobenzene EPA 5035 8260B
1,4 -Diclalorobenzene EPA 5035 8260B
1,2-Dich!ombertzene EPA 5035 8260B

Result
Notes

070ff/VOA,~!. 10~OF~q)9 ll/Ia/gg

KMB00007558



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Rcpo~

Hart Crovc~ser, the,
Port ofPorflznd T~m~[n~ 415624
SedJmen(

Sample Name:
Lab Code:
Test Notes:

Anat~te

Triehloroethen~. (TCE)
Totuene
Tetmchlomethene (PCE)
Ethylbeo.zene
m- & l~Xylenes
o-Xylene
1,3-DichIorob~nz~ne
1,4-Dichlorobertzene
1,2-DicMorobenzen~.

HC-VC-7-SI
K9807097-004

Prep
Meflmfl

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Volatile Organic Compounds by GC/MS

Analysis Dilution
Method MRL Factor

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

5
5
5
5
5
5
5
5
5
5

D ate
Extracted

10/20t98
10/20/98
10/20/98
10/20198
10120/98
10120198
10120t98
10120/98
10120198
10120198

Approved By: (~.(~
1~141t21597a

ffT097VOA,T~l - t020F(]|O 11tl319~

Date:

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

10120198 ND
10720t98 ND
10/20t98 ND
10120t98 ND
10~20/98 ND
10/20t9g ND
10/20/98 ND
10120198 ND
10/20t98 ND

10/20t98 ND

K9807097
10112/98
10114198

.ug/Kg (ppb)
I~y

Result
Notes

non54

I
i
i
i
I
i
I
I
I
I
i
I
I
I
i
i
I
I
I

KMB00007559



Clieut:
-~. Project:
) Sample Matrix:

Sample Name:
Lab Code:
Te~’t Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

An~ytical Report

Hart Crow~er,
Port ofPorfla~d Temaiaa1415624
Sediment

Service Reque~: K9807097
Date Collected: 10112198
Date Received: t0114198

HC-VC-7-S2
K9807097-005

Volatile Organic Compounds by GC/MS

Prep - Analysis Dil~ion
Method Meihod MP.L Factor

EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

I
1
1
1
1
1
!
I
!

Date     Date
Extracted Analyzed

10/20/98 10120198
10/20t98 10120198
10/20198 10/20/98
10120198 10/20/98
10/20198 10120198
10/20t98 10t20/98
10120198 10/20198
10/20/98 10120198
10/20198 10120198
10120198 t0/20198

Uaits: uo~Kg (ppb)
Basis: Dry

Result
Resaxlt Notes

ND
ND
Hi)
ND

ND

0005,5

KMB00007560



Client:
Project:
S~mple Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal~e

COLUMBIA ANALYTICAL SERVICES, INC.
AnalyticaI Report

~ Crowser, Inc.
Port of Fortland Terminal 415624

HC-VC- 13-S I
I(~9807097-007

Volatile Organic Compotmds by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

Service Reqaest: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: .giKg (ppb)
Basis: Dry

I
i

Benzene EPA 5035 8260B
Trichlomethene (TCE) EPA 5035 8260B
Toluene EPA 5035 8260B
Tetrachloroethene (PCE) EPA 5035 826(~B
Ethyibeazeme EPA 5035 8260B
m- & p-Xylenes EPA 5035 8260B
c-Xylene F_~PA 5035 8260B
i,3-Diehlorobenzene EPA 5035 8260B
1,4-Dichlorobenzene EPA 5035 ’ 8260B
t,2-Dichlorobenzene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
1
1
I
1
1
1
1
I
I

Date     Date
Extracted Analyzed Result

10/20/98 t0120/98 ND
10/20/98 t0/20/98 ND
10120198 I0/20/98 ND
10120198 I0/20198 ND
l 0/20/98 t0/20/98 ND
10120198 I0/20/98 ND
10120198 10t20198 ND
10120198 10/20/98 ND
I0120198 10/20/98 ND
t0120198 10120/98 ND

Result
Notes

t~7~9";VOA,’TCl - 1020F0121

KMB00007561



0

0
0

Client:
Project:

)~Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Triohloroethe~e (TCE)
Toluene
Tetr~hlomethene (PCE)
Ethy|b~nzene
m- g p-Xylenes
o-Xylene
1,3-Dichlorobenzene
t,4-Dicklorobenzene
1 j-Dichlombenzeae

COLIYMBIA ANALYTICAL SERVICES, INC,

.aa~alytical Repor~

Har~ Crowser, Inc.
Por~ of Portland Terminal 4/5624
Sediment

Service Reqaest: K9807097
Date Collected: i0/12/98
Date Received: t0!14198

HC-VC-I 3-$2
K9807097-008

Volatile Orgat~c Compouads by GC/MS

Und~s: ugiKg
Basis: Dry

Prep Analysis Dilution
Method Method MRL Factor

EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
F2A 5035 8260B
EPA 5035 8260B
EPA 5035 g260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
I
I
l

!
1
1
l
1

Date     Date
Extracted Analyzed Result

10/20/98 10/20/98 ND
10/20/98 10/20/98 ND
10120/98 I0/20t98 ND
I 0~0198 10/20/98
I0t20/98 10120t98
10120198 10120/98
10120/98 10t20/98
10/20t98 10/20t98
10/20198 10120t98
10/20198 10120198

Result
Notes

Approved By: Date: 00057

KMB00007562



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
~ Crm~s6"r~ inc.
Po~ of Portland Term~al 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

Sample Name:
Lab Code:
Test Notes:

Analyte

HC-VC-103
K9807097-0 I0

Volatile Organic Compounds by GCiMS

Prep Analysis Dilution
Method Method MRL Factor

Benzene EPA 5035 8260B
Tr2chloroethene (TCE) E?A 5035 8260B
Toluene EPA 5035 8260B
Tetraehloroethene (PCE) EPA 5035 8260B
Ethylb~nzene EPA 5035 8260B
m- & p-Xylenes EPA 5035 8260B
o-Xylene EPA 5035 8260B
t,3-Dichlorobenzene EPA 5035 8260B
! ,4-Dictdorohertzene EPA 5035 8260B
1,2-Dichlorobeazene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

I
I
I
I
I
I
!
I
I
I

Units:
Basis:

Date     Date
Extracted AnalyzedResult

10120198 10/20t98 ND
10/20t98 10/20198 ND
10120/98 10/20/98 ND
10120t98 10/20198 ND
10120/98 10/20/98 ND
10120198 10t20/98 ND

10/20/98 10/20t98 ND
10120198 ,10t20/98 Hi3

¯ 10/20/98 10t20198 ND
10120198 10/20/98 bid

K9807097
10/I2198
10114198

~g/~g (ppb)
Dry

Result
Notes

I
1

I
I
I
I
I
I
I
I
l
I
I
i
I

I
I
I

KMB00007563



Client:
Projeut:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Bei~z~

Tn’chIoroethene (TCE)
Toluene
Tetmchloroethene (PCE)
Ethylbenzene
ra- & p-Xylenes
o-Xylene
t ,3-Dieh!orobenzene
1,4-Dichtorobenzene
1,2-Diehtorobe~azene

COLUMBIA A~ALYTICA:L SERVICES, INC.

Anglytical Report

Hart Cr~wser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-11-S l
K9807097-0! 3
F

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 5035 8260B 10 1 10120198
EPA 5035 , 8260B 10 1 10/20/98
EPA 5035 8260B 10 1 I0/20198
EPA 5035 8260B 10 1 10/20198
EPA 5035 8260B t0 1 10/20/98
EPA 5035 8260B t0 1 10120198
EPA 5035 8260B 10 1 10/20/98
EPA 5035 8260B 10 1 10120198
EPA 5035 8260B 10 t 10/20/.98
EPA 5035 8260B 10 1 10/20198

Service Request: K9807097
Date Collected: I0/I3/98
Date Received: 10/I4198

Units: ug/Kg (ppb)
Basis: Dry

Date
Analyzed

10/20t98 ND
10120198 ND

10/20!98 ND
10/20198 ND
10/20t98 ND

10/20t98 ND
10/20198 ND
10120198 ND
10/20198 ND
I0/20198 ND

Result
Result Notes

il
ii
I!

Approved By:

~t:h’~TI22-1020F015 11�13OI1

The MRL is elevated because of the low percent solids ~ .the sample as received.

Date:

KMB00007564



Client:
-, Project:
~ Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica! Report

Hart Crowser, Inc.
Port of Porthnd Terminal 415624
Sedimcat

HC-VC~ I 1-$2
K9807097-014

Volatile Organic Compounds by GC/MS

Prep Analysis
Analyte Method Method

Bcazcac EPA 5035 8260B
Trichlome~en~. (TOE) EPA 5035 8260B
Toluene EPA 5035 8260B
Tetmehloroctheae (PCE) EPA 5035 8260B
Ethyibenzea~ EPA 5035 8260B
m- & p-Xyleaes EPA 5035 8260B
o-Xylene EPA 5035 8260B
!,3-Dichlorobenzen~ E~A 5035 8260B
t,4-Diclflorobenzene EPA 5035 8260B
t,2-Dielflorobenzene EPA 5035 8260B

Service Request: K9807097
Date Colleeted: 10113198
Date Received: 10114/9g

I
I
I
I

Dilution
MRL Factor
5
5
5
5
5
5
5
5
5
5

I
!
I
!
1
!
t
I
1
1

Date     Date
Extracted AnalyzedResult

t0/20/98 10/20/98 ND
10/20198 10/20198 lid
10120198 10/20/98 ]¢D
10120198 10/20/9~ ~
10120/98 t 0120198 ND
10120/98 t0/20198 ~
10120198 10/20198 ND
10120t98 t0/20/98 1~3
10/20t98 10/20198 ND
10/20198 10120198 ND

Result
Notes

I
I
t
I
I
I
i
I

I
Pag¢~ N~x:

KMB00007565



Client:
~. l~roject:
’:Sample Matrix:

Sample Name:
Lab Code:
Te~q Notes:

Analy~e

TrichIoroethene (TCE)
Toluene
Te~rachloroetkene ~CE)
Ethylbe~zene
m- & p-Xylenes
o-Xylene
1,3-Dichlorobenzene
1,~Dichlorobenzene
1,2-Dichlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of PorOead Terminal 415624
8edi~em

HC-VC-22-SI
K9807097.016

Volatile Organic Compounds by GCfMS

Prep Analysis Dilution
Method Method MRL Factor

EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

!
I
!
I
I
I
!
1
I
t

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

UnitS: ug/Kg (ppb)
Basis: Dry

Date     Date Result
Extracted AnalyzedResult Notes

10/20198 10~20/98 ND
10120198 10120198 ND
10120198 10/20/98 bid
10/20/98 10/20/98 ND
10120198 10/20198 ND
10/20t98 10120198 ND
10/20/98 10120198 iffD
10120/98 10/20/98 ND
10/20/98 10/20/98 ~]D
10120198 10/20/98 ND

U

Approved By:
|~121597a

Date:

KMB00007566



~Client:
,_~ Project:

)Sample Matrix:

Sample Name:
Lab Code:
Te~ Notes:

- Ana]yte

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Kel~rt

Eart Crowmr, Inv.
Port of Portland Terminal 415624
Sediment

HC-VC-22-S2
K9807097-017

Volatile Organic Compounds by GC/MS

Prep -- Analysis Dilution,
.Method- Method MILL Factor
EPA 5035 8260B

’ EPA 5035 8260B
EPA 5035 8260B
EPA 5035 826~)B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 826013
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
I
1
I
1
1
!
t
1
1

Date
Extracted

10/20/98
10120/98
10/20t98
10/20t98
10/20198
10/20198
°10120198
10120198
10/20198
I0/20/98

Service Req~aest:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

10/20t98 ND
I0/20/98 ND
10120198 ND
10120/98 ND
10/20/98 ND
10/20/98 ND
10120/98 ND
10120198 ND
10/20198 ND
10120198 ND

I
K9807097

it 0/13/98
10114198

Revult
Notes

Approved By: ~,

07097VoA.TC2-1020F018 llll~dgR

Date:
00062

I
I
I.
I
I

KMB00007567



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hat~ Crows~L Inc.
Port of Po~dand Texminal 4/5624
Sedim~at

S~mple Name: HC~VC-2%S1
Lab Code: K9807097-0t9
Te~ Notes:

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Analyte Method Method ~ Factor

Service Request: I<9807097
, Date Collected: I0t13/98

Date Received: 10114198

B~az~ne EPA 5035 826013
Tn’ch:loroethene (TCE) EPA 5035 8260B
Toluene EPA 5035 8260B
Tetrachloro~thene (PCE) EPA 5035 8260B
E~ylbelg~me EPA 5035 8260B
m- & p-Xylenes EPA 5035 8260B
o~Xyten~ EPA 3035 8260B
1,3-Dichlorobenzene EPA 5035 8260B
1,4-Dichlorobenzene EPA 5035 8260B
t,2-Dichlorobenzene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
I
1
!

!
t
1
I
l

Date     Date
Extracted Analyzed

t0/21198 10~21198
t0/21t98 . I0121!98
10121198 10~1!98
10/21/98 10121198
10121198 t0121/98
10/21/98 I0/21198 ¯
10121198 10/21198
10121198 10121198
10121198 10/21t98
I0/2t198 10121198

Units: uglKg (ppb)
Basis: Dry

Restflt
Result Notes

bid

ND

00 63

KMB00007568



Client:
~ Project:

!Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Tri~b.lorovthene (TCE)
Tola~e
Tetrachloroeth~ae (PCE)
Ethylbeazenc
m- & p-Xylenes
o-Xyleae
1,3-Dichlorobenzeav
1,4-Dichlorobenz~e
I ~2-Diehlorobeazene

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow~r, Inc.
Port of Portland Terminal 4/5624
Sediment

HC -VC-27-82
K9807097-020

Volatile Organic Compounds by GC/MS

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Analysis Dilution
Method ~ Factor

8260B
826013
8260B
8260B
8260B
82608
8260B
8260B

8260B

5
5
5
5
5
5
5
5
5
5

i
I
I
1
l
I
I
1
I

Service Request: K9807097
Date Collected: 10/I3198
Date Received: 10t14198

Units: uoJKg (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed’ Result Notes

10t21198 10/21t98 ND
I0/21198 10121198 ND
10/21/98 10121198 ND
10/21/98 10/21198 N-D
10/21/98 10/2119~ ND
10/2I!98 I0/21t98 ND
10/21/98 10/21/98
I0/21198 10/21/98 ND
10/21198 I0/21/98 ND
10/21/98

r 10121198 ND

I
I
I
l
I
I
I
I
!
I
I
I
I
I
I

Date:

I

00064
Bag~ No.’

I

KMB00007569



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Trich}oroethene (TCE)
Toluene
Tetrachloroethene (PCE)
E~ytbeazene
m- & 1~Xylemes
a-Xylene
1,3-D~ehlorobemzene
l,,bD~ehlorobenzene
1.2-Diehlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.
Anafytical P, epcrt

Hart Crov,~er,
Port of Pordand Terminal 415624
Sediment

HC-VC-32-S1
Kgg07097z322

Volatile Organic Compeunds by GC/MS

Prep Analysis Dilulion
Method Method MRL Factor
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

5
5
5
5
5
5
5
5
5
5

I
I
I
1
1
1
I
!
I
I

Date
Extracted

10/21198
10/21!98
10/21!98
10/21/98
I0121/98
I0121/98
’I0/21/98
10121198
10/21198
10/21198

Service Request:
Date Collected:
Date Received:

Units:
Basis: Dry

Date
Analyzed Result

10/21/98 bid
10/21!98 ND
10/21/98 ND
10/21/98 ND
10121/98 lid
10/21/98 ND
10121198 ND
I0/21/98 ND
t0/21198 ND
10/21/98 ND

K9807097
10/I3t98
I011419g

Result
Notes

~ S42dl?l~97at
07~:~/V’OA,T~ - 10211:012 11/!~98

Date:
00065

KMB00007570



Client:
Proje~t:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

~nalyte

Tzicldoroethene (TCE)
Toluene
Teh’ackloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
e-Xylene
1,3-Dithlorobenze~e
t,4-Diehtorobenzene
1,2-D~ehlorobenze~e

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal’4/~624
Sediment

Service Request:
Date Collected:
Date Received:

K98O7O97
10113198
10114198

HC-VC -32-$2
K9807097-023

Volatile Organic Compounds by GCiMS

Prep Analysis Dilution
Method Method MRL Factor
EPA 5035 8260B

’EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
I
I
i
t
t
1
1
1
1

Date     Date
ExtracCed Analyzed

10121198 10/21/98
10/21198 10121J98
I0/21198 10121198
10/21198, 10/21t98
10/’21198 10121198
10t21/98 10t21/98
10/21198 10/21!98
10/21t98 10121198
10121198 I0/2t/98
1012t/98 10/21/98

Units:
Basis:

Result
Result Notes

~D

ND

Hi)

I
I

i
I
I
I
I
I
i
I

Date:

,I
I
i
I
,I
I
I

KMB00007571



Client:
Project:
Sampie Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Tficblomethene (TCE)
Tolueae
Tetrachloroetheae (PCE)
Ethylbeazene
m- & p-Xylenes
o-Xyl~e
L3-Dichlorobenzene
t,4-Diehlombenzeae
1 ~2-Diehlembenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical R~pom

Hart Crow~er, Ineo
Port of Portland Terminal 4f5624
Sediment

ttC-VC.39-S1
K9807097-025
F

Volatile Organio Compounds by GC/MS

Prep Analysis Dilation Date
Method Method MRL Factor Extracted

EPA 5035 8260B 10 1 10/2!t98
EPA 5035 8260B 10 1 10/2t198
EPA 5035 8260B 10 I 10121198
EPA 5035 8260B 10 1 10121198
EPA 5035 8260B 10 ! 10121198
EPA 5035 8260B 10 1 10121198
EPA 5035 8260B 10 ! 10/21198
EPA 5035 8260B 10 ! 10121198
EPA 5035 8260B 10 1 10/21t98
EPA 5035 8260B 10 ! 10/21198

Service Request: K9807097
Date CoLlected: 10113/98
Date Reeelved: 10114198

Units: u~a’Kg (ppb)
Basis: Dr~

. Date Result
Analyzed Result Notes

10/21198 DD
- 10/2II98 ND

10/21t98 2,ID
10121198 ~
10/21198 UD
10/21198 * ND
I0/21198 ND
10/21198 ~ID

10121198 lffD
10t21t98 !riD

The MRL L5 elevated because oftbe tow percent ~ot~d~ in the sample as received.

Date: 00 67

KMB00007572



Client:
Project:
Sample Matri,’x:

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request: K9807097
Date Collected: 10t13t98
Date Rccelved: I0t14!98

Sample Name: HC-VC-39-$2
Lab Code: K9807097-026
Tes~ Notes:

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Analyte Method Method MP~L Factor
Benzene EPA 5035 ~260B
Tdchloroethene (TCE) EPA 5035 8260B
Toluene EPA 5035 8260B
TetracMoroe~ene (PCE) EPA 5035 8260B
Ethylbenze~e EPA 5035 8260B
ra- & p-Xylenes EPA 5035 8260B
o-Xylene

~
EPA 5035 8260B

1 ~3-Diehlorobenzene EPA 5035 8260B
1,4-Dieh!orobenzene EPA 5035 8260B
I ~2-Dichlorobenzene EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
t
I
1
I
I
i

1
I

Date    Date
Extracted Analyzed

I0/21195 10/21/98
10121198 10/21/98
I0/2!198 10/21198
I0/21/98 10121198
10/21/98 10/21/98
10121198 10/2!198
t012!/98 10121198
10121198.10/21/98
10121198 10/21198
10121198 10/21198

Units:
Bas~s: Dry

Result
Result Notes

ND
ND

ND

IS4&’t21597a
~7~197~/O~TC3 ~ I021F015 11/I~gS

00068

I
I
i
I
I
I
I
I
’1
!
!
!
i
I

i
I
I
i

KMB00007573



Client:
Pro~ect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, h~
Port of Portland Terminal 4!5624
Sedhnent

Service Request: K9807097
Date Collected: I0113198
Date Received: 10/14/98

SampIe Name: HC-VC-42-S I
Lab Code: K98070974)28
Test Notes: F

Volatile Organic Compounds by GC/IvIS

Prep Analysis Dilution Date
Analyte Method Method MRL Factor Extracted

B~azene EPA 5035 8260B t0 t 10/21198
Trichloroethene (TCE) EPA 5035 8260B 10 t I0/21/98
Totuene EPA 5035 8260B 10 i I0121/98
Telrachloroethene (PCE) EPA 5035 8260B 10 I 10121198
Ethylbenzene EPA 5035 8260B 10 I 10121198
m- & p-Xyleaes L~PA 5035 8260B 10 ! 10121198
o-Xylene EPA 5035 8260B 10 I 10121198
t,3-Dichlombenze~ae EPA 5035 8260B I0 i 10121198,
1,4~Dichlorobenzene EPA 5035 8260B 10 1 10121/98
t~2-Dichlomb~rLzene EPA 5035 8260B 10 1 1012tt98

Date Result
Analyzed Result Notes
1012t/98 ND
10/21/98 ND
10/21/98 ND
10/21/98 ND
10/21/98 bid
10121198 ND
10/21198 ND
10/21/98 ND
10t21/98 ND
10/21198 ND

,|
The MRL 5s elevated because of~e low percent solids in ~e sample as received.

~’~9~’OA~. 10~11�01611t’13/98

KMB00007574



C~ent:
Pro~ect.
Sample Matrix:

Sample Name:
Lab Code:
Te~ Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES~ INC.

Hart Cro~ero Inc.
Po~t of Portta~d Termi~ 4t5624

HC-VC-42-S2
K9807097-929

Volatile Organic Compounds by GCAVfS

Prep Analysis Dilution
Method Method MRL Factor

Ber~zeae EPA 5035 8260B
Triehlorcethene (TEE) EPA 5035 8260B
Toluea~e ~A 5035 8260B
T~tmcMorocthene (PCE) EPA 5035 8260B
Ethylb~zene EPA 5035 8260B
m- & ~Xylenes KPA 5035 8260B
o-Xylene EPA 5035 8260B
1,3-Dichlorobenzene EPA 5035 8260B
1,4-Dieh]orobe~zene EPA 5035 8260B
1,2-Dichlorobenzene F2A 5035 8260B

5
5
5
5
5
5
5
5
5
5

I
I
1
l
I
I
I
I
!
1

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Units: ~g/Kg
Basis: Dry

Date     Date
Extracted AnalyzedResult

10t21/98 10/21t98 lid
10/21/98 10121t98 ND
10/21/98 10/21/98
I0121198 10/21/98    ND
10121198 t0/21/9’8
10/21/98 10/21/98 ND
10t21t98 10/21/98
10121198 10/21t98 ND
10121198 10/21t98 ND
10t21198 10/21/98 ND

Result
Notes

i
!
!
i
I
I
i
1

i
I
I
i
I
i
!
I
i
I

KMB00007575



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Trichtomegtene (TCE)
Tolue~
"£etraehlometheae (PCE)
E~ylbeazene
m- & p-Xylenes
o-Xylen~
1,3-Diehlorobenzene
1,4-D~¢hl~robenz~e
1,2-E~ehl~robenzeae

COLUblBIA ANALYTICAL SERVICES, INC.

Analytic~l Report

Hart Crowser,
Po~t of PortIaad Terminal 415624

HC-S-01
K9807097-03t
F

Volatile Organic Compounds by GC/Ms

Prep Analysis Dilution Date
Method Method MRL Facior Extracted

EPA 5035 8260B 10 1 I0/21/98
EPA 5035 8260B 10 1 I0121198
tLPA 5035 8260B 10 | 10121198
EPA 5035 8260B I 0 1 10!21198
EPA 5035 8260B I0 1 10!21/9g
EPA 5035 8260B I0 1 10/21198
EPA 5035 8260B 10 l 10121198
EPA 5035 8260B 10 l 10/21198
EPA 5035 8260B 10 I 10/21/98
EPA 5035 8260B 10 1 10/21/98

Service Request: K9807097
Date Co1Iected: 10/13/98
Date Received: 10/14t98

Units: u_mSgg (ppb)
Basis: Dry

Date Result
Analyzed Result Notes

10/21198 ND
10/21198 ND

10121198 ND

10121198 ND

I0121198 ND

10/21198 ND
10/2t198 ND
10121198 ND
10/21198 ND
10!21/98 hrD

The ~ is eIevated becauze of the low perceat solids Ln the zample as received.

Date: 00071
Pag~

KMB00007576



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Anaty~ca~ Repor~

Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
10/13/98
t0/14/98

Sample Name:
Lab Code:
Test Notes:

HC4-02
K9807097-032

Volatile Organic Compounds by GC/MS

Prep OAnalysis Dilution
Method Method MRL Factor

EPA 5035    8260B 5
EPA 5035    g260B 5
BPA 5035 , 8260B 5
EPA 5035 8260B 5
EPA 5035 8260B 5
EPA 5035 8260B 5
EPA 5035 826,0B 5
EPA 5035 8260B 5
EPA 5035 826DB 5EPA 5035 8260B 5

I
I
1
i
i
I
1

I
l

Units: ~/g:g (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10/27/98 !0/27/98 ND
10/27t98 10/27198 ND
10/27198 10/27198 ND
10127/98 10127/98 hrD
10127/98 10/27198 ND
10/27/98 10127/98 ND
I0/27/98 10/27198 ND
10/27/98 10/27t98 ND
t0/27198 10/27198 ND
10/27198 10127198 ND

ISJ-~| 21597a

~)7,~97VOA,TC4 - I027F014 1 I;13~98

Date: 00072
Page Nc~,:

i
l
I
I
I
!
I
i
I
I
l
i
i
I
I
i
I
i
i

KMB00007577



Client:
Project:
SampIe Matrix:

COLU1VfBIA ANALYTICAL SERVICES, INC.

Analytica~ Report

Hart Crox~-z~r, Lao.
Port of Portland Terminal 4/3624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
I0/13198
10/14198

Sample Name: HC-S-93
Lab Code: K9807097-033
Test Notes:

Volatile Organic Compmmds by GC/MS

Prep Analysis Dilution
Analyte Method Method MRL Factor

Ber~ene EPA 5035 8260B 5
Triehloroethene (TCE) EPA 5035 8260B 5
Tolu~ae EPA 5035 8260B .5
Tetrachloroe~eme (PCE) EPA 5035 8260B 5
Ethylbenzene EPA 5035 8260B 5
m- & p-Xylenes EPA 5035 8260B 5
o-Xylene EPA 5035 8260B 5
1,3-Diehlombenzene KPA 5035 8260B 5
t ,4-DiehlorobeazeTae EPA 5035 8260B 5
1,2-Diehlombcttzeae EPA 5035 8260B 5

1
!
1
!
1
I

t
I
t

Utlils: ug/Kg (ppb)
Basis: Dry

Date     Date              Result
Extracted Analyzed Result     Notes

10122/98 10/22198
I0/22!98 10t22/98 ND
10/22/98 10/22/98
10122198 10/22198 ~D
10122198 10/22/95 ND
I0/22/98 10122198
10/22198 10122198    ND
10/22/98 10t22198
10122198 t0/22198
10/22t98 10/22/98

~O&W_A. 1021~010 tlll3/gg

Date; 00073

KMB00007578



CHent:
~. Pro~ect:~Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

_~alyte

Trichloroethene (TCE)
Toluene
Tetmchloroe~hene (PCE)
Ethylbe~zeae
m- & p-Xytenes
o-Xylene
1,3-Dicklorobenzene
1,4-Diehlorobenzen¢
1,2-Dicklorobenzene

COLItMBIA ANALYTICAL SERVICES, INC.

AnalyticeI Re~rt

Hart Crowser, IRe,
Por~ of Pozt_land Termi~,~ 415624

HC~-04
K9807097-034
F

Volatile Organic Com~tmds by GCAMS

Prep Analysis Dilution Date
Mefl~ed Method MP~ Factor Extracted

EPA 5035 8260B 10 1 I0122t98
EPA 5035 8260B 10 1 10/22/98
EPA 5035 8260B 10 1 10/22/98
EPA 5035 826QB l0 1 10/22/98
EPA 5035 8260B 10 l ’ 10/22198
EPA 5035 8260B I0 t 1~/22198
EPA 5035 8260B I0 I t0/22198
EPA 5035 8260B 10 1 I0/22198
EPA 5035 8260B I0 t I0/22/98
EPA 5035 8260B 10 1 10122198

Service Request: K9807097
Date Collected: 10/t3/98 ¯
~Date Received: 10114/98

Units: ugiKg (ppb)
B~sis: DOt

Date Result
Analyzed Result Notes
10/22/98 ND
10/22t98 ND
10/22/98 ND
10/22/98 ND
10122/98 ND
10/22/98 ND
10122198 ~
I0/22/98 ND
I0/22/98 ND
10122198 ND

The MILL is elevated becat~e of the low percent solids in the sample as received.

07097VO.,L’Ig24 - L0~IF0’~ I

Date:

i
l
i
I
!
i
i
ir

I

,i!

I
i

KMB00007579



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crov,~er, ~c.
Port ofPo~md Terminat 4/5624
Sediment

Service Request: K9807097
Date Collected: t0/I3/98
Date Received:

Sample Name:
Lab Code:
Test Notes:

Analyte

Triehtoroe~eae (TEE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xyleaes
o-Xylene
t,3-DicMorobenzene
lo4-I~chlorobenzene
1,2-Diehlorol’~enzene

Volatile Organic Compounds by GC/MS

HC-S-05
[(9807097-035
F

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 5035 8260B 10 I 10122/98 10/22198
EPA 5035 8260B 10 1 10t22/98 10t22t98
EPA 5035 8260B 10 ! 10/22/98 10/22/98
EPA 5035 8260B 10 1 I0/22198 10/22198
EPA 5035 8260B 10 l I 0/22/98 10122198
EPA 5035 8260B 10 I 10122198 10/22/98
ETA 5035 8260B !0 I 10122198 10/22t98
EPA 5035 8260B !0 t 10122t98 10122198
EPA 5035 8260B 10 I 10122198 10122198
EPA 5035 8260B I0 1 10/22/98 10/22t98

Uaits:
Basis: Dry

Result
Result Notes

ND

ND
ND

ND
ND
bid
ND
ND

F "17ae MRL is elevated because of the low percent solids i~ ffm sampte ns received.

1 $44/|215~/a 00075

KMB00007580



CHeat:
Pro~eet:
Sample Matrix:

Sample Namc:
Lab C~dc:
Test No~es:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc,
Port of Pord~nd Terminal 4/5624
Scdiraeat

HC4w07
K9807097-037
F

Volatile Organic Compounds by GCRVIS

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 5035 8260B t0 l 10/22t9g
EPA 5035 8260B t0 1 10t22198
EPA 5035 8260B t0 1 "t 0/22.19g
EPA 5035 8260B 10 1 10122198

¯ EPA 5035 8260B 10 1 1012219g
EPA 5035 8260B t0 t 10/22198
EPA 5035 8260B i0 1 10/22/98
EPA 5035 8260B 10 1 10122198
EPA 5035 8260B I0 1 10122198
EPA 5035 8260B t 0 1 10/22198

Service Request: K9807097
Date ColIeeted: 10113/98
Date Received: 10t14/98

Units: ug/Kg
Basis: Dry

Date Result
Analyzed Result Notes

t0122/98 ND
I0122/98 ND
t0122/98 ND
10/22/98 ND
t0/22/98 ND
I0122/98 ND
10/22/98 ND
10122198 ND
10/22/98 ND
10122/98 ~

F The ~ is elevated because of the low percent solids in the sample ds received.

07~97~’OA_TC5 - I1~1F023 11/13t98

Date:~ 00076

i
!
I

!
i
I
I
I
I
I
i
!
,!
I
!
i

KMB00007581



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Amalytical Report

Hart Crowser, ~c.
Port of Pofdand Terminal 413624

Volatile Organic Compounds by GC/IVIS

HC-S-08
K9807097-038
F

Prep Analysis. Dilution Date
Method Method MRL Factor Extracted

EPA ~035 8260B l0 t I0t27198
EPA 5035 8260B 10 1 10127198
EPA 5035 8260B I0 I 10127198
EPA 5035 8260B I0 "l 10/27198
EPA 5035 8260B 10 1 10127198
EPA 5035 8260B 10 "1 10/27198
EPA 5035 8260B 10 1 10127198
EPA 5035 8260B t0 t " 10127198
EPA 5035 8260B I0 1 10!27198
EPA 5035 8260B 10 t 10127198

Service Request: K9807097
Date Co~ected: I0113D8
Date Received: 10/!4D8

Units: ug/Kg (ppb)
Basis:

D ate
Analyzed Result

t0127198 ND
10127/98 ND
I0127/98 ND
10127198 ~ bid
10127198 ND
i0/27198 ND
I0/27198 ND
I0127/98 ND

10127198 ND
10/27198 ND

Restflt
Notes

F The biRL is e!evated became of the Iow percent solids in the sample as received.

Date: 00077

KMB00007582



Ciient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

.Alaalyte

Beuzene
Tfichloroethene (TCE)
Toluene
Tetmchlor~theae (FCE)
Ethytbenzene
m- & l~Xylmms
o.-XyIene
t,3-DicMorobenzene
i ,4-Dichlorobeazene
1,2-Dichlorobe, nzene

COLUMBIA ANALYTICAL SERVICES, I~C.
Analytical Report

Hart Cro~r, Into
Port of Portland Terminal 415624
Sedhnent

Volatile Organic Compotmds by GC/MS

Service Request: K9807097
Date Collected: 10t13!98

¯ Date Received:, 10114198

,I
l
I

HC-S-09
K9807097-039
F

Prep Analysis
Method Method.

EPA 5035 8260B
EPA 5035 ’ 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 ¯ 8260B
E~A 5035 8260B
F2A 5.035 8260B
EPA 5035 8260B

Units: ug/Kg (ppb) !

Basis: Dry

Dilution Date Date
MRL Factor Extracted AnalyzedResult

10 ! 10/27/98 10/27/98 ND
I0 I , 10127198 I0/27/98 ND
I0 ~ 10!27/98 10/27/98 ND
10 I 10127198 10/27198 ~
I0 1 ’ 10/27/98 10/27/98 ND
10 I 10127198 10f27/98 ND
I0 I 10127/98 10/27/98 ND
10 t 10t27/98 10/27/98 ND
10 I 10/27/98 10127/98 ND
I0 1 10/27/98 10/27/98 ND

Result

!Notes

I
I
!

I
i
I
i
I
I

F The MR_L is elevated because of the tow percent solids irt the sample as received.

Date:

KMB00007583



Client:
Project:
Sample Matrix:

Sampte Name:
Lab Code:
Text Notes:

Aaalyte

Tdchlomethe~e
Toluene
Tetmchloroethene ~CE)
EthylSenzene
m- & pXyleaes
o-Xylene
1,3-D~cldorobenzea~e
1,4-Dic/dorobenzene
1,2-Dichlorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Pof~ of Portland Tema~na1415624
Sedim~n~

HC÷S-101
K9807097-040
F

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution Date .
Method Method MRL Factor Extracted

EPA 5035 8260B I0 t 10/27198
EPA 5035 8260B 10 t 10/27198
EPA 5035 8260B 10 1 10t27!98
EPA 5035 8260B 10 1 10127198
EPA 5035 8260B 10 I 10127198
EPA 5035 8260B 10 1 10127198
EPA 5035 8260B 10 I 10127198
EPA 5035 8260B 10 I 10t27!98
EPA 5035 8260B 10 I 10127198
EPA 5035 8260B 1!3 t 10/27/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

10/27/98 ~D
t 0t27198
10/27198
t 0/27/98
10~7/98
10/2719 8
t0/27198
10127198
I0~27t98 ~ ND
10t27t98 ND

K9807097
10113198
10114t98

ug/Kg (ppb)

Remit
Notes

The MtLL is elevated because of~e low percent solids ~u the sample as received.

Date: 00079

KMB00007584



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical R~port

Hart Crowser, Inc,
Port of Po~dand Terminal 415624

Sample Name:
Lab Code:
Test Notes:

Ana~yte

Method.Blank
KWG9803~06-1

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

Benzene EPA 5035 8260B
Tr~chlomethene (TCE) EPA 5035 8260B
Toluene EPA 503~ 8260B
Te~e~oroe~e &CE) ~A 5035 8260B
E~tb~ene ~A 5035 8260B
m- ~ ~Xyleaes ~A 50~5 8260B
~XyI~e ~A 5035 8260B
1,3-Die~ofob~ene ~A 5035 8260B
1,~Die~orob~e EPA 5035 8260B
l~-Di~orobe~ene " EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

I

I
1
1
I

1
1
1

Date
Extracted

10/20198
10/20198
10/20/98
10/20/98 ’
10/20/98
10/2 0/98
10120/98
t0/20/98
10/2019g
10/20198

Date:

Service Request: K9807O97
Date Collected: NA
Date Received: NA

i
i

Units: ug/Kg (ppb) ~i
Basis: Dry

Date
Analyzed Res~It

10/20198 ND
10/20198 ND
10120198 ND
10/20/98 ND
10/20198 ND
t0/20t98 ND
10120/98 ND
10120198 ND
10120/98 ND

10120/98 bid

Result
Notes

KMB00007585



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte             "

TriehIoroethene (TCE)
Toluene
Tetmchloroethene (PCE)
Ethylbenzene
m- & p-Xyleaes
o-Xylene
1,3-Diehlombenzene
1,4-D~cblorobenz~me
t,2-DichlorobeRzene

COLUMBIA ANALYTICAL SERVICES, INC.
A~alytica! Report

Hart Crowser, Luc~
Port of Portland Terminal 415624
Sediment

Me~od Blank
KWG9803607-1

Volatile Organic Compounds by (3C/MS

Prep Analysis Dilution
Method Method MRL Factor
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B
EPA 5035 8260B

5
5
5
5
5
5
5
5
5
5

1
1
t
1
1
1
1
I
I
I

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/Kg (ppb)
Basis: Dry

Date     Date
Extracted Analyzed Result

10t21198 I0121/98
10t21t98 I0/21/98
10121198 10121198 ND
10/21198 I0/2It98
10/21198 10f21/98
1012!I98 10!21/98 ND
I0/2119g 10121198
10121198 10f21/98
10121198 10121/98 ND
10~2t/98 10/21198

Result
Notes

~;F)TVOA."th2~- tff~ I F0091 [113/98
00081 

KMB00007586



Client:
Project:
Sample Matrix:

COLOMBIA ANALYTICAL SERVICES, INC.

Analyfic~

Hm’t C~ow~,
Port of Po~jand Termina!.415624
Sediment

Sample Name:
Lab Code:
Test Notes:

Analyte

KWG9803629-3

Volatile Organic Compounds by GC/MS

Prep Analysis Dilution
Method Method MRL Factor

Benz~e EPA 5035 8260B
Trichldroethene (TCE) EPA 5035 8260B

"-" Toluene EPA 5035 8260B
Tetrachlor~et!lene (FCE) EPA 5035 8260B
Ethylbeaz~e EPA 5035 8260B
m- & p-Xylenes EPA 5035 826013
~-Xylene EPA 5035 8260B
!,3-Diehlorvbeazene E2~A 5035 8260B
1,4-Diehlorobe~zene EPA 5035 8260B
t,2-Diehlorobenzene EPA 5035’ 8260B

5
5
5
5
5
5
5
5
5
5

1

1
1
1
1
1
1
1
1

Service Request: K9807097
Date Collected: !CA
Date Received:

i
I

Urats: ~/Ke (ppb) I
Basis: I>ry

Da~e
Extracted AnalyzedResult

I0/26/98 10/26/98 ND
10/26t98 10/26/98 ND
10/26!98 10/26/98 NED
I0t26198 10/26198 ND
I0t26/98 I0/26/98 ND
10126198 I0126/98 ND

10126198 10/26/98 ND
10126198 10126198 ND
10/26/98, 10126198 ND

10126198 I0/26/98 ND

Date:

Result
Notes

I

I
I
I
i

i

i

KMB00007587



Client:
Project:
Sample Matrix:

Saraple Name:
Lab Code:
Te~t Notes:

Analyte

Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & I~Xylenes
o-Xylene
1,3-Dichlombenzen¢
t fl-Dichlombenzen~
L243~chlombeazene

COLUMBIA ANALYTICAL SERVICES, ]~C.

Analyticai Report

Ha~ Crowser, I~c.
Port of Portland Terminal 4/5624
Sedimeat

Method
KWG9803699-I

Volatile Organic Compoun~ by GC/RLS

prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 5035 8260B, 5 1 10127198
EPA 5035 8260B, 5 t 10/27198
EPA 5035 8260B 5 I 10/27198
EPA 5035 8260B 5 1 10/27198
EPA 5035 8260B 5 I 10/27198
E~A 5035 8260B 5 I 10127198
EPA 5035 8260B 5 I 10127198
EPA 5035 8260B 5 i 10/27198
EPA 5035 826013 5 t 10/27198
EPA 5035 8260B 5 t 10127198

Service Request: K9g07097
Date Collected: HA
Date Received: NA

U~its: ug/Kg (ppb)
Basis: Dry

Date Result
Analyzed Result Notes

10/27/98 ND
10/27/98 ND
I0/27/98 ND
10/27/98 ND
10/27198 ND
10/27t98 ND
10127/98 ND
10/27198 ND
10127198 ND
10/27t98 ND

Ii
LI

Date:

KMB00007588



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624

Service Request:
DateCollected:
Date Received:

Base Neutral/Acid Semivolatile Organic Compounds

K9807097
10112/98
10114198

Sample Name: HC-VC-!8-Si Units:
Lab Code: K9807097-001 Basis: D~
Test Notes: D

Prep Analysis Dilution Date Date
Method Method ~ Factor Extracted Analyzed Result

EPA 3550A S]2v~ 400 20 10/21!98 11/25/98    ND
EPA 3550A SIM 120 20 10/21198 11/25198
EPA 3550A 8IM 120 20 t0/21/98 11/2f198 ND
EPA 3550A 81M 400 20 10121198 11/25/98
EPA 3550A 8IM 120 20 !0/21198 I IF25198, ND
EPA 3550A SIM 400 20 10121198 11/25/98
EPA 3550A 8IM 2000 20 I0/21198 11/25t98    ND
EPA 3550A $I~ 400 20 10121198 I 1/25198 ND
EPA 3550A 8IM 400 20 10/2t/98 11/25t98
EPA 3550A SIM 400 20 10121198 11t25f98
EPA 3550A 8IM Jl00 20 I0/21/98 11/25f98 510
E~A 3550A SIM 400 20 10121198 11/25/98 ND
EPA 3550A SIM 400 20 10121198 11/25/98 ND
EPA 3550A SIM 400 20 t0/21198 11/25/98 ND
EPA 3550A SIM 240 20 t0/2I!98 11/25t98
E~A 3550A SIM 400 20 10/21198 11125198
EPA 3550A SIM 1200 20 t0/21/98 11/25198
EPA 3550A SIM 400 20 10/21/98 11125198 2200
E2~A 3550A SIM 400 20 t0/21/98 11/25/98 520
EPA 3550A 8IM 400 20 10/21/98 I 1/25!98 ND
EPA 3550A SIM 400 20 t0/21/98 11/25!98 5700
EPA 3550A SIM 400 20 t0/21198 11125f98 5000
EPA 3550A 8IM 400 20 10121198 11/25!98 ND
EPA 3550A SIM 400 20 10/21198 11125t98 4100
EPA 3550A S~ 400 20 10121198 I 1/25f98
EPA ~3550A 8IM 400 20 10121198 11125t98 HI)
EPA 3550A SIM 400 20 10121198 11t25!98
EPA 3550A ~ 400 ,20 I0/21/98 1 t125198 4~300
E~A 3550A SIM 400 20 10/21198 t 1/25/98 3500
EPA 3550A SIM 400 , 20 10121198 tl/25!98 4800
EPA 3550A SIM 400 20 10121198 11125198 ~00
EPA 3550A S~o 400 20 10/21/98 11125198 HI)
EPA 3550A S~[ 400 20 10/21/98 t 1t25!98 2600

3- and 4-Met~ylphenol coelute. Quaatitated uzing 4-Methylphenot.
The MRL is elevated becaase of matrix interferences ~d because fire sample requffed dilutLag.

Appro’ved By:

Result
Notes

00¢84

!
!
i
I
!
I
I
I
I
I
I
!
i
!
i
i
.I
!
i

KMB00007589



Client: Hart Crows~, Inc. Service Request: K9807097
.Prxaject: Port of Poland Terminal 4/5624 Date Collected: I01!2/98

mp|e Matrix: Sediment Date Received: 10ft4198

Sample Name:
Lab Cod~:
Test Notes:

AnaIyte

~t~yl Alcohol
2-M~thylphenol
4-M~thylphenol
2,4-Dimethylphenol
Naphthal~ae
Benzoic Acid
He~chlorobutadieae
Acenaphthylene
Dimethyl Phthalate
Acenaph~ene

Fluorene
Diethyt Phthalate
N-Nitrosodiphenylamin=
Hexachiorobenzene
P~ataektorophenol
Ph~2athr~ae

¯. -wbutyl Phthahte
Euom~e~e

Butyl BenzyI Phthalate
Beaz(a)anthraeene
Chry e
Bis(2-ethylhex’yl) Phtlmtate
Di-moetyl Phtimlate
BenzoCo)~uoranthene
t3 enzo(’k)fluoranthene
~z~(a)pyrene
hdeao( 1,2,3 -¢d)pyrene

B~zo(g,h,i)lxryl~ne

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-IS-S2 Units: u~g (ppb)
K9807097-002 B~sis: DEc
D

Prep Analysis Dilution Date Date              Resatit
Method Method 1V£RL Factor Extracted Analyzed Result Notes

EPA 3550A SiM 200 I0 10/21t98 11/25198
EPA 3550A SIM 60 I0 10/21198 I 1/25/98
EPA 3550A SIM 60 10 10/21t98 t 1/25/98 ND
EPA 3550A SIM 200 I0 10/21198 11/25/98 ~ *
EPA 3550A SIM 60 10 10/21198 l 1/25198 ND
EPA 3550A SIM 200 I0 10/21198 11/25/98
EPA 3550A SIM I000 I0 10/21198 11/25/98
EPA 3550A S~ 200 t0 10/21198 11/25198
EPA 3550A $IM 200 !0 10/21198 11/25/98 ND
EPA 3550A SIM 200 t0 10/21198 11/25198 ND
EPA 3550A SIM 200 I0 10/21198 11/25/98 ND
EPA 3550A SIM 200 10 t0/21198 11/25/98
EPA 3550A SIM 200 10 10/21198 11/25198
EPA 3550A 812M 200 t0 10121198 11/25198 ND
EPA 3550A SIM I20 10 10/21/98 11/25198
EPA 3550A SIM 200 10 10/21198 1 !/25198
EPA 3550A SIM 600 10 10121198 11/25/98 ND
EPA 3550A SIM 200 10 10/21198 11/25/98 820
EPA 3550A SIM 200 10 10121198 11/25198 ND
EPA 3550A SIM 200 10 10/21198 11/25/98 ND
EPA 3550A Slim 200 10 10!21198 11/25!98 23~30
EPA 3550A SlIM 200 10 10/21198 11/25/98 t900
EPA 3550A S~¢I 200 10 10/21t98 1 t/25/98
EPA 3550A SIM 200 10 10/21198 11/25198 t600
EPA 3550A $~M 200 t0 10/21198 11/25/98 t800
EPA 3550A 8/M 200 10 10/21t98 I1/25/98 - ND
EPA 3550A SIM 200 10 10/21198 11/25/98 ND
EPA 3550A SIM 200 10 10/21t98 11125/98 t800
EPA 3550A SIM 200 I0 10/21t98 11t25t98 t6~0
EPA 3550A StM 200 10 I0/21t98 11t25198 I900
EPA 3550A SIM 200 10 I0/21t98 11/25/98 2200
EPA 3550A SIM 200 10 10/21!98 11/25198 ND
EPA 3550A SIM 200 10 I0/21198 11/25t98 1300

3- and 4-Methy/phenol coelute. Quanfitated using 4-Methyl~henol.
The MRL is elevated beeallS¢ of matrix interfereaces m~d because the sample required dilutkag.

Approved By:

~L~HL -2 I~t

Date: 00O,85

KMB00007590



Sample Narno:
Lab Code:
Test Notes:

Ana~y~e
~acmol
B~nzyt Alcohol
2-Methylphenol
4-Methylph~ol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
HexzcMombutadiene
Acenaphthyleae
Dimethyi Phthalate
Acemaphthene
I~be~zof~aa
Huoren,~
Die~yl Phthalate
N-Nitrosodiph enylamine
Hexachlorobeazene
Pentachloropheaol

._P,her_anthrene
~.tla’acene

~,i-n-butyl Phthalatc
Huora~thene

Butyl ]3enzyl Phthalate
Benz(a)anthxaeene
C~ysene
Bis(2-ethylhexyl) Phthalate
Di-n-oetyl Phthalate

Be~zo(k)fluoranthe~e
Ber.zo(a)pyrene
htdsno( 1 ~2,3<d)pyrene
Dibenz(a,h)anthracCne
Be~zo(g,h,i)perylene

Approved By:

~ COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowsero Inc.
Port of Pond.and Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10112198
Date Received: 10/I4!98

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-7-S1
K9807097-004
D

Prep Analysis Dilution Date Date
Method Method lVIRL Factor Extracted Analyzed

EPA 3550A SIM 4000 200 10121198 11/25198
EPA 3550A SHVI 1200 2t30 10/21/98 1 t/25/98
EPA 3550A SIM 1200 200 t0/21/98 11~25198
EPA 3550A SIM 4000 200 " 10/21198 11/25198
EPA 3550A SIM 1200 200 10121198 11/25198
EPA 3550A SRVI 4000 200 , 10/21198, 11/25198
EPA 3550A $IM 20000 200 10121198 11/25198
EPA 3550A SIM 4000 200 10/21198 11/25198
EPA 3550A SIM 4000 200 10/2t/98 1 t/25198
EPA 3550A SIM 4000 200 10121198 11/25198
EPA 3550A SIM 4000 200 10t21/98 1 t/25198
EPA 3550A SIM 4000 200 10!21198 11/25198
EPA 3550A SIM 4000 2~0 10121198 11/25198
EPA 3550A SIM 4000 200 10121198 1 t/25198
EPA 3550A SIM 2400 200 10/21198 11/25198
EPA 3550A SIM 4000 200 10/21198 11/25198
EPA 3550A SIM 12000 200 10121198 11/25/98
EPA 3550A S]!¢I 4000 200 10121198 11/25/98
EPA 3550A SIM 4000 200 10/21198 11125198
EPA 3550A SIM 4000 200 t0/21198 11/25/98
EPA 3550A SIM 4000 200 10121198 11/25/98
EPA 3550A SIM 4000 200 " 10121198 11/25198
EPA 3550A SIM 4000 200 10/21198 11/25/98
EPA 3550A SIM 4000 200 10/21198 11/25198
EPA 3550A 8IM 4000 200’ 10/21/98 I 1/25/98
EPA 3550A SIM 4000 200 10121198 11125/98
EPA 3550A SIM 4000 200 10/21/9~ t 1/25198
EPA 3550A SIM 4000 200 10/21198 I 1/25198
EPA 3550A $I~ 4000 200 10121198 11/25/98
EPA 3550A SIM 4000 200 10121198 11/25/98
E~A 3550A SIM 4000 200 10/21198 11/25/98
EPA 3550A SIM 4000 " 200 10/21/98 11/25198
EPA 3550A SIM 4000 200 10121198 11/25/98

Units: ue/Ks (~b)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND *

ND
ND
ND
ND
ND
ND

ND
!rid
ND
ND
ND
ND
ND
ND

28000
240O0

20O0O
20000

19000
17000
23000
25000

14000

3- ~nd 4-Me~ytphenol c~elute. Quantitated using 4-Methylphenol.
The MILL is elevated because of mafrix interferesees and because the sample required dJluting.[

paso: 0008{}

I

I
I
!
!
I
i
I
I
I
I
i
!
I
I
I
i
!

KMB00007591



Client:
Project:
ample Matrix:

COLUMBIA ANALYTICAL SER ~V~,.CES, INC.

Har[ Crowser, Inc.
Por~ of Portlmad Terminal 41569.4

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolatfle Organic Compomads

Sample Name: HC.VC-7--S2 Urdts:
Lab Code: K98ffT097-O05 Basis:
Test Notes: D

Aaalyte Method
Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed Result

EPA 3550A 811Vl 4000 200 10/21198 11/25t98 ND
EPA 3550A SIM 1200 200 10/21t98 11125198 bid
EPA 3550A SIM 1200 200 10/21198 11/25t98 ND
EPA 3550A 8IM 4000 200 10/21t98 11/25/98 ND
EPA 3550A SIM 1200 200 10/21198¯11/25t98 ND
EPA 3550A SINI 4000 200 10/21t98 11/25t98 ND
EPA 3550A S~¢I 20000 200 10/21198 11/25198 bid
EPA 3550A SIM 4000 200 10/21/98 11/25/98 ND
EPA 3550A SIM 4000 200 10/21t98 11/25198 ND
EPA 3550A SIM 4{E0 200 10/2It98 11/25/98 ND
EPA 3550A SllvI 4000 200 10/2tt98 11125198 ND
EPA 3550A SIM 4000 200 t0/21198 11/25198 ND
EPA 3550A SItV£ 4000 200 10/2tt98 11/25/98 ~
EPA 3550A SIN[ 4000 200 10/21198 11/25t98 ND
EPA 3550A SlM 2400 200 10/21/98 11/25/98 ND
EPA 3550A SIM 40~0 200 10/21198 11/25/98 ND
EPA 3550A SI1V£ 12000 200 10/21/98 11/25/98 ND
EPA 3550A SIlvI 4000 200 10/21198 1It25/98 6100
EPA 3550A SIM 4000 200 10121198 1 I125t98 ND
EPA 3550A SIN[ 4000 200 10/21!98 11/25/98 ND
EPA 3550A SIM 4000 200 10121/98 11/25/98 140120
EPA 3550A SIM 4000 200 10121198 11/25t98 12000
EPA 3550A SIM 4000 200 1012It98 11125198 ND
EPA 3550A 8IM 4000 200 10/21/98 11/25/98 9300
EPA 3550A SIM 4000 200 10121/98 11/25t98 9800
EPA 3550A SIM 4000 200 10121198 11125198 ’ ND
EPA 3550A SIM 4000 200 10/21t98 11125t98 ND
EPA 3550A SllYl 4000 200 10/21198 11125198 9200
EPA 3550A S~vl 4000 200 10/21198 11/25t98 8800
EPA 3550A SIM 4000 200 10121198 11/25/98 11000
EPA 3550A StM 4000 200 10121198 11/25198 12000
EPA 3550A SIM 4000 21)0 10/21/98 11/25/98 ND
EPA 3550A S]ffM 4000 200 10/21198 11/25198 6800

K9807097
10112198
10114198

Result
Notes

Approved By:

3- aad 4-Methylphenol coelute. Quantitated u~i~g 4-Methylphenol.
The MRL is elevated became of matrix interferences a~d because the sample ~equired d~Iuti~g.

Date: 00087

KMB00007592



Client:

~nple Matrix:

Sampl~e Name:
Lab Code:
Test Notes:

Phenol
Be~ViAlcohol
2-Me~hylphenol
4-Me~hylphe~ot
2,4-Dimethylpheuol
Naphthalene

H~xa~hlombutad~cne
Aeenaph~ylene
Dimethyt Phthalate ,
Acenaphthene
Dibenzofaran

Diethyl Phthalate
N4’qitrosodiphenylamine
Hexaehlorobenzene
PenmchIorophenol
Ph~thr~e

~.tn-butyl Phthatate
Nuoranthene
Py~ene
Butyl Benzyl Phthalate

. Beaz(a)anthracene

Bis(2-effqlhexyl) Phthalate
Di-rt~oetyl Phthalate
Be~o(b)fluoranthene
Benzo(k)fiuoranthene

~deno(!,2,S-ed)pyrene
Dibenz(a&)attthr ac ene
Benzo(g,hi)peryle~e

Approved By:

COLIYMBIA ANALYTICAL SERVICES, INC.

Auaiyfical Re~r~

Har~ Cro~, lae.
Port of Portland Terminal 415624
Sediment

Service Request:
Date Collected."
Date Received:

B~e Neutral/Acid Semivolatile Organic Compotmds

HC-VC-13-8 t
i(9807097-007

Units:
Basis:

Prep Analysis
Method Method lVIRL

EPA 3550A S]~ 20
EPA 3550A SIM 6
F_,PA 3550A SIM 6
EPA 3550A S1M 20
EPA 3550A SIN[ 6
EPA 3550A SIM 20
EPA 3550A S1M !00
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A S]M 20
EPA 3550A SIM 20
EPA 3550A Sl!vI 20
~PA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIM 12.
EPA 3550A SIM 20
EPA 3550A SIM 60
EPA 3550A S]M 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SEvI 20
EPA 35~50A SIM 20
EPA 3550A SIM 20
EPA 3550A SllvI 20
EPA 3550A S]M 20

~ EPA 3550A SIM 20
EPA 3550A SIN[ 20
EPA 3550A S]M 20
EPA 3550A S1M 20
EPA 3550A SIM 20
EPA 3550A S]M 20
EPA 3550A S1M 20
EPA 3550A SIM 20

Dil~fioa Date    Date
Factor Extracted Analyzed Result

1 10/21198 11/5198 ND
1 10/21198 11/5/98 ND
1 t0/21198 11/5/98 ND
1 10121198 1115198 ND
1 10/21198 I1/5/98 ND
1 t0/21198 11/5/98 ND
1 10121198 ti15198 ND
1 10121/98 1 t/5198 lqD
1 t0/21/98 1115198 ND
1 t0/21/98 11/5/98 ND
1 10t2t/98 II/5/98 ND
1 10121/98 1I/5/98 ~
1 10/21/98 1115/98 ND
1 10/2t/98 . 11/5/98 ND
1 I0t21/98 11/5/98 ND
1 10/21/98 11/5/98 ND
1 I0t21/98 1115198 ND
1 10121198 1115/98 110
Ī t0f21/98 1115198 ¯ 32
1 i0/21198 1115198 ND
1 I0/21/98 1t/5198 450
1 I0t21198 1115198 480
1 I0/21198 ~ 1115198 ND
I I0/21/98 11/5/98 190
1 10121198 11/5/98 190
! 10/2t198 1115198 ND
1 10121198 1115/98 ND
1 10/21t98 11/5/98 180
1 t0/21/98 1t/5/98 170
1 I0!21/98 11/5/98 240
! 10t21198 1115198 2~30
1 I0/21/98 11/5/98 36
I ,10t21/98 1t/5198 120

3- and 4-Methylphenol eoelute. Quaatitat~ us~g 4-MethylphenoL

Date:

K9807097
10/12198
101t4198

ug/Kg(ppb)

Result
Notes

I
i
i
I
I
I
i
i
I
I
i
I
I
I
I
I
I
I
!

KMB00007593



Client:
",roject:
ample Matrix:

COLUMBIA ANALYTIC~.SERVI~ES, INC.

Analytical Report

~ Cro~er, Inc.
Port of Portland Terminal 415624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
i01t2/98
!0t14198

Sample Name:
Lab Code:
Test Notes:

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-13q.q2
K9807097-008

Prep Analysis
Melhod Method

EPA 3550A
EPA 3550A SIM
EPA 3550A
EPA 3550A S1M
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA3550A    SIM
EPA3550A
EPA3550A
EPA 3550A SIM
EPA 3550A
EPA3550A SIM
EPA3550A SIM
EPA3550A
EPA3550A
EPA 3550A SIM
E~A 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA3550A
EPA3550A SIM
EPA3550A
EPA3550A
EPA 3550A SIM[
EPA 3550A SIM
EPA 3550A
EPA" 3550A     S~
EPA 3550A
EPA 3550A      SIM

Dilution Date Date
MRL Factor Extracted Analyzed

20 1 10121198 11/5198
6 I 10121198 11/5198
6 1 10/21198 1115198
20 1 10121198 1t/5198
6 t 10121198 11/5198
20 1 10t21198 I I15/98
I00 1 10t21198 I 1/5/98
20 t 10/2I/9R 11/5/98
20 t 10/21198 1115/98
20 1 , t0/21198 11/5t98
20 1 10/21/98 11/5198
20 ! 10t21t98 11/5/98
20 i 10121198 11/5t98
20 t 10121/98 1 I/5t98
I2 1 10/21198 11/5198
20 I 10121198 11/5t98
60 1 10/21198 11!5198
20 1 I0/21198 .1I/5/98
20 I 10/21/98 1115198
20 I 10/2!/98 1115198
20 1 , I0/21/98 1115198
20 1 10/2!/98 1115/98
20 1 10/21198 1115198
20 1 10/21/98 1115198
20 I 10/21t98 II15t98
20 t 10/21198 1 I/5t98
20 1 10/21/98 11/5/98
20 I I0/21t98 ii/5/98
20 t I 0/21/98 1115/98
20 ! 10121/98 11/5/98
20 I 10/21/98 11t5198
20 1 10/21t98 11t5198
20 1 I0/21t98 11/5/98

U~ts: u~Kg (ppb)
Basis: Dry

Result
ResuIt Notes

N-D *

87
21

350
320

210
200

220
180
250
190
43
110

3- and 4-Methylphenol coelute. Quantihated using 4-Methylphe~ol.

Approved By: Date: 00O-89

KMB00007594



Cliemt:
-~roject:

vmpIe Matrix:

Sample Name:
Lab Codo:
Test Notes:

Anatyte

Approved By:.

¯/0978VM,CH2 -

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Cmwser,
Port of Pordand Terminal 4/5624
8edim~mt

Base Neutral/Acid Semivolafile Organic Compounds

HC-VC-104
K9807097-011
D

Prep Analysis Dilution
Me~od Method MILL FaVor

EPA 3550A SIM 100 5
EPA 3550A SIM 30 5
EPA 3550A 8IM 30 5
EPA 3550A SIM 100 5 -
EPA 3550A $IM 30 5
EPA 3550A SIM 100 5
EPA 3550A StM 500 5
F2A.3550A SIM t00 5
EPA 3550A SIM I00 5
EPA 3550A SIM I00 ’ 5
F2A 3550A 81M t00 5
EPA 3550A SIM 100 5
EPA 3550A SIN[ I00 5
EPA 3550A 8EV[ I00 5
]SPA 3550A SIM 60 5
EPA 3550A S~I 100 5
EPA 3550A S!M 300 5
E~A 3550A SIM 100. 5
EPA 3550A SIM 100
EPA 3550A , SIM 100 5
EPA 3550A SIM 100
EPA 3550A SIM 100 5
EPA 3550A SIM 100 5
EPA 3550A SIM 100 5
EPA 3550A SIM 100 5
EPA 3550A~ SEV[ 100 5
F2A 3550A SI1V[ 100 5
EPA 3550A SIM 100 5
EPA 3550A SIM 100 5
EPA 3550A SIM 100 5
EPA 3550A SllVI 100 5
EPA 3550A SIM 100 5
EPA 3550A S~Vi 100 5

Service Reqae~t:
Date Collected:
Date Received:

Date    Date
Extracted Analyzed

I0/2119g t i00~198
10/21198 1.1t25198
10121198 11/25198
10/21198 I1/25198
1000t198 11/25/98
10/2U98 1.1/25198
10121198 11005198
10121198 I 1/25/98
10121198 11/25/98
10/21198 ! 1/25/98
10/21198 1 t/25198
10/21198 11/25/98
10/21198 11/25/98
10/21198 11/25198
10/21/98 11/25198
10121198 I 1/25/98
10/21198 11005/98
10/21/98 11/25!98
10121198 11/25!98
!0/21/98 11/25t98
t0001/98 11/25/98
10/21/98 110005198
10121198 11/25/98
10121198 11/25/98
10/21198 11/25!98
I0121/98 11005!98
I0/21198 11125198
10/21/98 11/25/98
10121198 11005198
I0/21198 11/25/98
10/21/98 11125198
10121198 11125198
I0/21/98 11/25198

U~ts: u~g
Basis: Dry

Result

ND

ND

ND
ND
ND
ND
bid
ND
ND
!qD
280
ND

800
680
ND
480
520
ND

470
4t0
460
560

32O

K9807097
101t2/98
10!I4198

Result

Notes.

i
i
i

3- and 4-MefftylphenoI eoelute. Quantitated ~iag 4-Methylphenol:
The !vIRL is elevated because of matrix interferences and because the sample required d~!uting.

00090
Pagc No.:

KMB00007595



Client:

Aple Matrix:

COLUMBIA ANALYTICAL SERVIGES, INC.

Analytic~ Report

Hm-t Crows~-, inc.
Port of PmCJmnd Terminal 415624
Sediment

Service Request: K9807097
Date Collected: t01!3/93
Date Received: 10114198

Base Neutral]Acid Semivolatile Organic Compomads

fl Sample Name: HC-VC-1 t-St Urfits: ugiKg (ppb)
Lab Code: K9807097-013 Basis: Dry
Test Notes: D

11
fl
fl

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted AnalyzedReset Notes

EPA 3550A SIM I000 50 10/21/98 l 1/25t98 lq’D
EPA 3550A SIM 300 50 !0/21/98 11/25198 N’D
EPA 3550A 81M 300 50 t0/21198 11/25/98 ND
EPA 3550A $IM 1000 50 10121198 11/25/98 lq’D
EPA 3550A 81M 300 50 10/21/98 1!/25/98
EPA 3550A SIM 1000 50 10/21198 11/25t98    ND
EPA 3550A SIM 5000 50 10/21198 11/25/98 ND
EPA 3550A SIM I000 50 10/21198 11/25198
EPA 3550A SIM I000 50 I0/21t98 11t25/98         ND
EPA 3550A 8IM 1000 50 10/21/98 11125198 ND
EPA 3550A SIM 1000 50 I0121/98 11125198
F, PA 3550A 81M i000 50 10/21/98 I1/25!98 !,ID
EPA 3550A SIM 1000 50 10/21/98 11/25/98
EPA 3550A SIM 1000 50 10121198 11125198
EPA 3550A SIM 600 50 !0/21t98 11/25t98 ND
EPA 3550A SIM 1000 50 10/21/98 11/25198 ND
EPA 3550A S~ 3000 50 10/2!!98 11/25/98 ND
EPA 3550A S~VI 1000 50 10/21198 11125t98 4300
EPA 3550A $~V~ I000 50 10/21/98 11/25/98 11300
EPA 3550A S]M I000 50 10t21/98 11/25198 ND
EPA 3550A 8IM 1000 50 10121198 I1/25198 10(~00
EPA 3550A SIM 1000 50 10121198 11125198 91130
EPA 3550A 8IM !000 50 10121198 11t25198 ND
EPA 3550A SIM 1000 50 I0/21t98 11t25/98 7500
EPA 3550A 8IM 10130 50 10/2!t98 11125198 7300
EPA 3550A SIM 1000 50 10121198 11/25/98
EPA 3550A SIM 1000 50 10/2It98 11/25198 ND
EPA 3550A SIM 1000 50 10121198 11/25/98 7100
EPA 3550A $]M 1000 50 10/21198 11/25/98 6000
EPA 3550A SIM I000 50 10/21198 11/25/98 8200
EPA 3550A 8IM 1000 50 10121198 !1/25/98 9200
F_.PA3550A L SIM 1000 50 t0/21198 !1/25/98 ND
EPA 3550A 81M 1000 50 10/21/98 11/25198 5200

Approved By:

3- and 4-Methylph~ol eoelute. Quautitated u~g 4-Methylphenok
The ~ is elevated because of matrix interferences grad beeau,~ the sample required dtlutiug:

Date: 00091

KMB00007596



C|ient:
~oject:

.mple Matrix:

Sample Name:
Lab Code:
Test Notes:

Approved By: ........

COLUMBIA ANALYTICAL SERVICES, INC.

Analy~c~d Report

Service Request: K9807097
Date Collected: 10113198
Date Received: 10/14/98

Base NeutraYAcid Seraivoladle Organic Compeunds

HC-VC-I 1-$2
K9807097-014
D

Prep Analysis DiIution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIM 4000 260 10121198 11125198
EPA 3550A StM 1200 200 10121198 11125198
EPA 3550A SIM 1200 200 10121198 11/25198
E~A 3550A SIM 4000 200 10/21198 11125/98
EPA 3550A Sl~ 1200 200 10121198 I1/25/98
EPA 3550A 8IM 4000 200 10121198 11/25198
EPA 3550A SIM 20000 200 10/2 1/98 I 1/25/98
EPA 3550A SIM 4000 200 10/21/98 11125198
EPA 3550A SIM 4000 200 10/21t98 11/25198
EPA 3550A SIM 4000 200 10121198 11125198
EPA 3550A SIM 4000 2130 10/2!t98 11/25198
EPA 3550A SIM 4000 200 10121198 11/25198
EPA 3550A SIM 4000 200 10/2!t98 11/25198
EPA 3550A SIM 4000 2130 10121198 11125198
EPA 3550A SIM 2400 200 10121198 tl/25198
EPA 3550A SIM 4000 200 10/21/98 11125198
EPA 3550A SIM 12000 20(~ 10/21198 11125198
EPA 3550A SIM 4000 200 10121198 11125198
EPA 3550A SIM 40~0 200 10/21/98 t 1125198
EPA 3550A SIM 4000 200 10121198 11/25198
EPA 3550A SIM 4000 200 10/2!t98 11/25/98
EPA 3550A SIM 4000 200 10121198 11/25/98
EPA 3550A SIM 40~0 200 10121198 11/25198
EPA 3550A SI~ 4000 200 10/21198 I 1/25198
EPA 3550A 811~[ ¯ 4000 200 10121198 tl/25/98
EPA 3550A SIM 4000 200 10/21198 11/25198
EPA 3550A SIM 4000 200 10/21/98 11/25198
EPA 3550A SIM 4000 200 10121198 11/25198
EPA 3550A SIM 4000 200 I012tt98’II125198
EPA 3550A SIM 4000 200 10~i198 11/25198
EPA 3550A SIM 4000 2~ 10/21198 1 t/25198
EPA 3550A SIM 4000 200 10121198 1 It25198
EPA 3550A S]M 4000 200 10/2t/98 11125198

Units: ug/Kg (ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND *
lid
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
840O
NI)
ND

21000
18000
ND

150O0
14000

13000
12000
18000
18000
ND

9600

!
i
i
I
i
I
I
I
I
I
i
I
I
I

3- aud 4-Methylphenol coelute. Quautitated u~k~.g 4-MethylphenoL
The MRL is elevated because of matrix interferences and because the sample required diluthag.

i
I

KMB00007597



Client:
~a?o~ect:

~mple M~trix:

Sample Name:
Lab Cede:
Test Notes:

COLUMBIA ANALYTICAL SERVIC,~S, INC.
Analytical Report

Hart Crowser, In~.
Port of P~rCdand Terminal 415624
Sedim~t

Base Neutral/Acid Sera~volatile Orgaaic Compounds

HC-VC-22-S!
K9807097-016

U Prep Analysis Dilution
Analyte Method Method MRL Factor

Phenol
Benzyl Alcohol
2-Methylphenol
4-MethyIphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Add
Hexach!orobutadieae
Acemaphthylene
Dimethyl Phthalate
Aeenaphthene
Dibenzofitran
Fluorene
Diethyl Phthalate
N-Nitmscdiphenylamine
Hexacb2orobenzeae
Penmchlorophend
Phenanth~n~

. ~[m-butyt Phthalate
Yluoranthene

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Pyrene
Butyl Beazyl Phthatate
Benz(a)anthracene

Bis(2-e~ytkexyl) Phthalate
Dim.~etyl Phthalate
Benzo(b)fiuomathene
Beazo(k) fluomatheae
Beazo(a)pyrene
Ind~e(I.2,3-cd)pytene
Dibenz(a,h)anthraeene
Benzo(g~hi)Ix~ylene

EPA 3550A SIM 20
EPA 3550A SIM 6
EPA 3550A 8IM 6
EPA 3550A 8IM 20
EPA 3550A 8IM 6
EPA 3550A SIM 20
EPA 3550A StM I00
EPA 3550A SIM 20
BPA 3550A SIM 20
EPA 3550A 8IM 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A S!M 20
EPA 3550A SIM 20
EPA 3550A SIM 12
EPA 3550A SIM 20
EPA 3550A SIM 60
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A 8IM 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A S]M 20
EPA 3550A SIM 20
EPA 3550A S~VI 20
EPA 3550A S1M 20
EPA 3550A SIN[ 20
EPA 3550A SIM 20
EPA 3550A SIM 20
EPA 3550A SEVI 20
EPA 3550A SIM 20

1
I
1
1
t
t
i
1
1
I
t
l
t
1
|
!
t
1
1
1
t
1
1
1
1
t
1
1
1
I
1
1
1

Date Date
Extracted Analyzed

10/21/98 11/25/98
10121198 11/25198
t0/21t98 11125198
10/2t198 11125198
10/21198 I1/25198
10/21198 11125198
10/21198 11/25/98
10/21198 I1/25/98
10/21/98 11/25198
10/21/98 11/25198
10/21198 11125198
10/21t98 1 t/25/98
10/21198 11/25t98
10/21198 11125/98
10/21/98 11/25/98
10/21/98 11/25/98
10/21198 11/25/98
10/21t98 11/25198
10121198 11t25/98
10!21198 11/25t98
10/21198 11/25/98
10/21/98 1 I125/98
10/21198 11/25/98
!0/21t98 1t/25198
10/21/98 1 t/25/98
10/21198 11/25/98 .
10121/98 11/25/98
10/21/98 11/25198
10121198 11/25/98
!0/21198 11/25/98
10/21/98 11/25/98
10121198 11125/98
10/21/98 11/25198

Units: ug!Kg (ppb)
Basis: I:~

Result
Result Notes

ND

30

150
27

37O
340

250
240
36

280
200
280
360
23
220

Approwd By:

3- and 4-MethylphenoI coelute. Quandtated usbag 4-MethylphmaoL

Date: 00093

KMB00007598



Client:
-e, roject:

:ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/~624
Sediment

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Base NeutmYAcid Semivolatile Orgagic Compounds

HC-VC-22-S2
K9807097-017

Units: ug/Kg (ppb)
Basis: Dry

Prep Analysis Dilution ~ Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIM 20 I 10/21/98 11/25/98
EPA 3550A SIM 6 1 10/21198 11/25/98
EPA 3550A SIM 6 1 I(1/21198 11125198
EPA 3550A SIM 20 1 10/2tf98 11/25/98
EPA 3550A SIM 6 I 10/21198 11/25198
EPA 3550A S]IVI 20 1 I0/2It98 11/2~198
EPA 3550A SIM 100 I I0/21198 11/25198
EPA 3550A SRVI 20 ,1 I0/21/98 11/25/98
EPA 3550A SIM 20 1 t0121198 11/25/98
E?A 3550A SIM 20 1 10/21198 11/25t98
EPA 3550A 8IM 20 1 10/21/98 11/25198
]~A 3550A SIM 20 1 10t21198 11/25t98
EPA 3550A SIM 20 1 10121t98 11/25/98
EPA 3550A SIM 20 1 10121198 11/25198
EPA 3550A SIM 12 1 10121198 11/25198
EPA 3550A SIN[ 20 1 10121198 11125198
E2A 3550A 8tM 60 ! 10121198 11/25/98

¯ EPA 3550A SIM 20 1 10121198 11/25/98
EPA 3550A S]!Vl 20 1 10121/98- 11/25/98
EPA 3550A SIM 20 1 10121/98 11125198
EPA 3550A SINI 20 1 10/21/98 11/25/98
EPA 3550A SIM 20 1 10/21198 11t25/98
F_..PA 3550A SIM 20 1 t0/21t98 11/25/98
EPA 3550A S1M 20 1 10/21198 11t25/98
EPA 3550A SIM 20 1 10/21/98 11/25t98
EPA 3550A StM 20 1 10/2tt98 1 t/25/98
EPA 3550A SIM 20 1 I0/21/98 11/25t98
EPA 3550A SIM 20 1 10/21/98, tl/25198
F_.PA 3550A SIM 20 1 10/21198 11/25t98
EPA 3550A SIM 20 I 10121198 11/25/98
EPA 3550A SIM 20 1 10/21t98 1tt25/98
EPA 3550A SIM 20 I 10/21t98 11t25/98
EPA 3550A SIM 20 1 10/21t98 11125198

Remit
Result Notes

I
i
i
i
i
i
I
I
I
I
i
I
I
I

Approved BY:

3- ~nd 4-MeLhylphenol coelute. Quaatitated using 4-Methylphenol,

I
I

00094

KMB00007599



g

g ~
~ple Matrix:

U Sampl~ Name:
Lab Cod~:
Test Notes:

g Aaalyte

Port ~f Po~aad Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: I0/t3/98
Date Received: 10114198

Base Neutral/Acid Semivolatile Organic Compounds

HCWC-27-S 1
K9807097-0! 9
D

Prep An~lys|s
Me~hod Method

EPA 3550A SEvl
EPA 3550A SIM
EPA3550A
EPA3550A    SEvI
EPA3550A
EPA3550A
EPA3550A
EPA3550A    S]~Vf
EPA3550A
~A 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A    SI~
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A Sh-V£
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A
EPA 3550A SIM
EPA 3550A S!M
EPA 3550A SIM
EPA 3550A S~Vf

Dilution Date Date
MILL Factor Extracted Analyzed

1000 50 10/21t98 11/25/98
300 50 10121198 11125198
300 50 10/21198 11/25t98
1000 50 10/21/98 1t/25198
300 50 10/21198 11125198
1000 50 10/21t98 i t125/98
5000 50 10/21/98 ! 1/25/98
1000 50 10121198 11125198
I000 50 10/RI198 t 1/25198
1000 50 10121198 11125198
1000 50 10/21198 11/25198
1000 50 10/21198 11125198
I000 50 10/21198 11/25198
I000 50 I0/21198 11/25198
600 50 10/2t198 11125198
t000 50 " I0/21/98 11/25t98
3000 50 10/21/98 11125198
1000 50 10/21t98 1 t/25t98
1000 50 10/21t98 11/25198
1000 50 10/21/98 I 1/25t98
1000 50 10/21198 11125198
1000 50 10/21198 11/25/98
1000 50 10/21198 II/25/98
1000 50 10/21t98 11/25/98
1000 50 10/21t98 11125t98
1000 50 10/21t98 11/25/98
1000 50 10/21198 11/25198
1000 50 I0/21t98 11/25/98
1000 50 10/21198 11/25198
t000 50 10/21198 11/25/98
1000 50 10/21198 11/25/98
1000 50 10/21198 11/25/98
1000 50 10/21/98 11/25198

Units: ugCKg (ppb)
Basis: Dry

ResuIt
Result No~es

ND
ND
ND *

bED
ND
ND
ND
ND

ND
ND
ND
ND
ND

2200
ND

55OO
5000

3900
38~0

3800
3300
4300
55~0

3000

3- and 4-Methylpheaol eoelute. Quantilated using 4-Methylpheaol.
The MRL is elevated because of matrix htterferences md because the sample required diluthag.

Approved By:

o~r.~9~v/vl,eH3-19 12,~8

 00095

KMB00007600



CHent:
~ro~ect:

ample Matrix:

COLUMBIA ANALY~fCAL SERVICES, INC.
Analytical Report

H~ Cmwser~
Port of Portland Terminal 4/5624
S~diment

Service Recfaest:
Date Collected:
Date Received:

Sample Name.:
Lab Code:
Test Notes:

Anaiyte

Base Neutral/Acid Semivolatile O~gardc Compounds

HC-VC-27-S2
K9807097-020
D

Prep , ~ Analysis Dilution
Method Method M:RL Factor

EPA 3550A SIM 1000
EPA 3550A SIM 300
E, PA 3550A SIM 300
EPA 3550A" SIM 1000
EPA 3550A SIM 300
EPA 3550A SIM i000
EPA 3550A SIM 5000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A 8IM 1000
EPA 3550A 81M IO00
EPA 3550A SIM I000
EPA 3550A 811VI[ I000
EPA 3550A SIM I000
EPA 3550A SllVi 600
EPA 3550A 8IM 1000
EPA 3550A SIM 3000
EPA 3550A SIlVI 1000 ,
EPA 3550A 811VI ’1000
EPA 3550A SIN[ 1000
EPA 3550A SIM 1000
EPA 3550A S]!vl 1000
EPA 3550A SIM 1000
EPA 3550A SIM 1000
EPA 3550A SIIVI 1000
EPA 3550A SIM 1000
EPA 3550A SIM lOOO
EPA 3550A ’ S]M 1000
EPA 3550A S]M I000
F2:~A 3550A SIM 1000
KPA 3550A 8IM I000
EPA 3550A SIM I000
EPA 3550A SIIvl I000

5O
5O
5O
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
5O
5O
50
50
50

Urdts:
Basis:

Date    Date
Extracted Analyzed Result

10121198 1 i/25f98 ND
10121198 11/25198 ND
10/21/98 11/25/98 ND
10/21/98 11/25198 ~
10121198 11125198 ND
I0/2t/98 11/25198 ND
10/21/98 1 !/25/98 ND
10121198 11/25f98 ND
10121198 11/25/98 ND
10/21/98 11125t98 ND
10/21198 11/25198 ND
10/2It98 11/25198 ND
10121198 t1125/98 !rid
10121198 tl/25!98 ND
10121/98 11125198 ND
10/21198 11/25198 ND

~ 10/21198 11125/98 ND
10/21198 11t25!98 2400
10/21198 11/25/98 ¯ ND
10/21t98 11t25!98 ND
10121198 11125198 6200
10121/98 I1!25/98 5600
10121198 11/25!98 ND
10121198 I1/25!98 4400
10121198 11125198 4200
10/21198 1 it25/98 ND
10121198 11/25!98 ND
10121198 1 t/25/98 3800
10121198 H/25/98 3500
10121198 11/25/98 4800
!0/21198 tl/25198 6000
10121198 I t/25/98 ND
10/2t198 11/25/98 3300

3- ~ad 4-Me&ylphenoi coelute. Qaantitated using 4-Methylphenol,
The M!LL is elevated because cfmalxix i~terferenees and because the s,~mple requLred diluting..

Approved By:~ - _ _ _
07097SVM.CI~ - 2012/3~g

K9807097
10/13/98
I0114/98

Remit
Notes

1
!
i
1
1
1
1
1
1
I
t
I
I
I
I
!
!
i

00096
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H

g

g

ampIe Matrix:

Sampte Name:
Lab Code:
T~t Notes:

AnalyCe

COUJm A A  rTiC  SrRV CES,
Analytical Report

H~t Crowser, Inc.
Port of Pvrttand Terminal 415624
Sediment

S ervice Request:
Date Collected:
Date Received:

Base Neutral/Add Seadvolatile Orga~e Compounds

HC-VC-32-S1 Units:
K9807097-022 B~is:
D

Prep An~lysls Dilution Date Date
Method Method MRL Factor Extracted Analy~d Result

EPA 3550A SIM 100 5 !0/21t98 l 1t26/98    ND
EPA 3550A S1M 30 5 t0/21/98 11/26/98
EPA 3550A S]M 30 5 10121198 11/26198 ND
EPA 3550A SIIvl 100 5 I0/21/98 11/26/98 ND
EPA 3550A SIM 30 5 10/21/98 1I(26/98 ND
EPA 3550A SIM 1O0 5 10/21/98 11126/98 ND
EPA 3550A SIM 500 5 ¯ 10t21/98 11126198
EPA 3590A SIM 100 5 10/21/98 11t26/98
EPA 3550A S~VI 100 5 10/21/98 11126198
EPA 3550A SIM 100 5 10/21t98 I1/26198    ND
EPA 3550A SIM I00 5 10/21/98 I1/26/98 ND
EPA 3550A SIN[ 100 5 10121198 11/26/98
EPA 3550A SIM 100 5 10/2I!98 11/26/98 ND
EPA 3550A SIUf 100 5 10~1/98 11/26/98 N’D
EPA 3550A Sgvl 60 5 I0/21198 11/26198 BID
EPA 3550A SIM 100 5 10/21198 I1/26198 ND
EPA 3550A SIM 300 5 10121198 11/26/98
EPA 3550A SIM 100 5 10/2!/98 11/26198 28~
EPA 3550A SIM I00 5 10/21198 11/26t98
EPA 3550A S!M 100 5 10/21198 11/26/98 ND
EPA 3550A SIM 10O 5 10121(98 !1/26f98 710
EPA 3550A SIM 10O 5 I0121/98 11/26t98 650
EPA 3550A SIM 100 5 10/21/98 11126198 ND
EPA 3550A SIM 100 5 10/21/98 11/26/98 500
EPA 3550A SIM 1C0 5 10/2!/98 11/26/98 470
EPA 3550A SIM 100 5 10/21/98 11t26/98
EPA 3550A SRCl I00 5 10/21198 11/26/98 ND
EPA 3550A SIM 100 5 10121198 11/26/98 470
EPA 3550A $1M 100 5 10/21/98 11t26/98 340
EPA 3550A SIM 100 5 10/21/98 11/26/98 510
EPA 3550A SI~ 100 5 10~1198 11126198
EPA 3550A 8IM 100 5 10/21198 1106/98 ND
~’A 3550A SIM t00 5 10121198 !1!26/98 380

K9807097
10113198
I0/14198

Result
Notes

g D

Approved By:

3- a~d 4-Methytphenol coelute. Qtmntitated using 4-MethyIphenol.
The NK~.L is elevated because of mat~Lx interference~ and because the sample required diluting.

00097
P~ge No.:

KMB00007602



Client:

mp|e Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
13=azyl AlcohoI
2-Ivfethylphenol
4-Methylphenol
2,4-Dimethylphenol
Na~hthal~ae
Benzoic Acid
Hexachlorobutadiene
Aceaaphthyle~e
D~e&y! Phthalate
Ac~m~phthene
Dib~zofia~an

Di~thyl Phthalate
N-Ni~oso&’ph~nylaudne
Hexachlorobenzeae
Pentachlomph~ol

._,~:n-bu~yl Phthalate

Butyl Bc~yl Phthal~t~
~enz(£yanthrac~ne

Di-n-oc~yl

Beuzo(k)fluoranthea~
Be~zo(a)l~yreae
!ndeno(1,2,3-cd)pyr~ne
Dilm~z(a,h)an~kmcene
Beazo(g~i)p~Ie~e

Approved By:

COLUNIBIA ANALYTICAL SERVICES, INC.

Analytical Rei~rt

~ Crowser, Inc.
Port of Portta~d Terminal 415624
Sedtmeat

Base Neutral/Acid Semivolatile Organic Compounds

HC -VC-32-$2
K9~7097-023

Prep AnaIysis Dilution Date
Method Method MRL Factor Extracted

EPA 3550A SIM 20 t 10/~I198
EPA 3550A S]M 6 I 10121198
EPA 3550A SIR 6 1 10/21198
EPA 3550A SIM 20 1 10/21198
EPA 3550A SIM 6 1 10~21/98
EPA 3550A SIM 20 1 10121198
EPA 3550A S]M t00 ! 10121198
EPA 3550A $1M 20 1 10121198
EPA 3550A SIM 20 1 10/2It98
EPA 3550A SIM 20 1 10/21t98
EPA 3550A SI~ 20 1 10121198
EPA 3550A S~vl 20 I 10121198
EPA 3550A SIM 20 1 10/21198
EPA 3550A SIM 20 1 10/21t98
EPA 3550A SIM 12 1 10121198
EPA 3550A SIM 20 l 10121198
EPA 3550A SIM 60 1 10121198
EPA 3550A ~ SIM 20 t 10121198
.EPA 3550A SIM 20 t 10/21198
EPA 3550A SIM 20 1 10/21t98
EPA 3550A 8IM 20 i 10/21198
EPA 3550A SIM 20 1 10121198
EPA 3550A SIM 20 I 10121198
EPA 3550A S[M 20 t I0t21/98
EPA 3550A SIM 20 1 10121/98
F_,PA 3550A SIN[ 20 i 10121198
EPA 3550A SIM 20 1 10121198
EPA 3550A SIM 20 I 10121198
EPA 3550A SIM 20 t 10/21f98
EPA 3550A SIM 20 I 10/21t98
EPA 3550A 8IM 20 1 10/21t98
EPA 3550A SIM 20 I 10/21198
EPA 3550A SIM 20 I 10121198

3- and 4-Me~ylphenol coelute. Quaatimted using 4-Me~ylphenol.

Service Request:
Date Collected:
Date Received:

Date
Analyzed

11/26198
11/26/98
11/26/98
11/26/98
11/26198
11/26/98
11/26!98
11/26198
11/26/98
11/26/98
tl/26t98
11126198
11/26198
11/26/98
1 t/26t98
It/26/98
11/26198
1!t26198
11/26198
11/26t98
11/26/98
11126198
1 t/26/98
11126t98
11126/98
11126198
11!26198
1 It26198
11/26198
11/26/98
11/26t98
11126198
II!26t98

K9807097
10113198
10114198

I
i
i

Units:
Basis: Dry !

Result
Result
Notes I

i
i
i
I
I
i
I
i
i
I

00098
Pag~No,:
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Client:
-p oi ct:

=~tnple Matrix:

COLUMBIA ANALYTICAL SI~,RV!CES, INC.

Hart Cfowser, inc.
Port ofPordand Termina1415624
Sediment

Service Request:
Date Collected:
Date Received:

Base NeutraYAcid Semivolatile Organic Compounds

K9807097
10113198
10/14198

Sample Name: HC-VC-39-St Units: u~QKg (ppb)
Lab Code: K9807097-025 Basis: Dr~
Test Notes: D

Analyte
Prep

Method
Analysis Dilation Date , Date
Method MRL Factor Extracied Analyzed Result

EPA 3550A SIM 100 5 10/21/98 11/26/98 ND
EPA 3550A SIM 30 5 10121198 11126198 ND
EPA 3550A SKVI 30 5 10/21/98 11126198 ND
EPA 3550A S~vt 100 5 10/21t98 11126198 ND
EPA 3550A SIM 30 5 10/21t98 11/26t98 ND
EPA 3550A $IM 100 5 10/21198 11126198 ND
EPA 3550A SIM 500 5 10/21t98 11126198 ND
EPA 3550A SIM I00 5 1012]198 11/26/98 ND
EPA 3550A SIM 100 5 10/21t98 11126198 ND
EPA 3550A SIM 100 5 I0/21198 11126198 ND
EPA 3550A SIM 100 5 10/21t98 11126198 ND
EPA 3550A SI1VI t00 5 10/21t98 11/26/98 ND
EPA 3550A S]2VI I00 5 I0/21198 11126198 ND
EPA 3550A SIM I00 5 10/21t98 t1126/98 ND
EPA 3550A SIM 60 5 10121t98 11126198 ND
EPA 3550A SIM 100 5 I0/21/98 11126198 ND
EPA 3550A SIM 300 5 10/21t98 11/26/98 lid
EPA 3550A S]IVI 100 5 I0/21/98 11t26t98 620
EPA 3550A SIM 100 5 10121198 11~26t98 ND
EPA 3550A SIM 100 5 10/21198 11/26t98 ND
EPA 3550A StM 100 5 I0/21/98 11/26/98 1300
EPA 3550A SErf 100 5 I0/21198 11126198 1000
EPA 3550A SIM 100 5 10/21/98 !1/26/98 ND
EPA 3550A SIM 100 5 10121198 I 1/26t98 790
EPA 3550A S]IVI 100 5 10121198 11126198 830
EPA 3550A SIM I00 5 I0121/98 t 1/26/98 ND
EPA 3550A StM I00 5 10121198 11/26/98 ~
EPA 3550A S]M 100 5 10121198 11/26t98 960
EPA 3550A SErf 100 5 10121198 ! 1126198 560
EPA 3550A S]M 100 5 10121198 ] 1126198 830
EPA 3550A SIM 1O0 5 10121198 !1/26/98 t 1130
EPA 3550A SErf I00 5 10121198 11/26198 ND
EPA 3550A StM 100 5 I0/2II98 11/26t98 590

Result
Notes

i D

3- and 4-Methytpheaol ¢oelate. Quantitated using 4-Methylpheaol.
The IvlRL is elevated because of matrix interferences and beeawe the sample reqai~ed diluting.

+

Approved By: 00099
Pag~ No=
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.~oject:
Matrix:

Sample Name:
~ Code:
Tc~-t Notes:

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repor~

Hart Crowser,
Port of Portland Terminal 4/5624

Service Request: K9807097
Date Collected: 10!13t9g
Date Received: 10114198

Ba~e Neutral/Acid Semivolatite Organic Compounds

HC-VC-3942 Uni*~: u~d~Kg (ppb)

K9807097~026 Basis: Dry

D

Prep Analysis Dilution Date Date Result
Method Method lVlRL Factor Extracted AnalyzedResult Notes

EPA 3550A SIIVi t00 5 10/21198 11/26t98 ND
EPA 3550A SIM 30 5 10/21198 11/26/98 ND
EPA 3550A $IM 30 5 10121198 1t/26/98 ND
EPA 3550A SIM 100 5 10/21198 11126198 biD
F_,PA3550A SIM 30 5 10121198 11126198
EPA 3550A SIM 100 :5 10/21198 11/26198 ND
EPA 3550A SIM 500 5 10121198 t 1/26198 ND
EPA 3550A S]M 100 5 10121198 1 !/26198 ND
EPA 3550A $IM 100 5 10/21198 I 1/26198
EPA 3550A SIM 100 5 10/21198 11126/95 ND
EPA 3550A SIM 100 5 !0/21t98 11/26198
EPA3550A SIM 100 5 10/21198 11/26198
EPA 3550A SIM 100 5 10121198 11/26198 ND
EPA 3550A SIM 100 5 10/21198 11/2619g ND
EPA 3550A StM 60 5 10/21/98 11/26/98 ND
EPA 3550A SIM t00 5 I0/21t98 11/26/98 ND
EPA 3550A SIM 300 5 10/21/98 11/26198 ND
.EPA 3550A SIM 100 5 10/21/98" ! 1/26/98 370
EPA 3550A SIM 1130 5, 10/21!98 11/26/98 ND
EPA 3550A SIM t00 5 10/21198 11/26/98 ND
~A 3550A SIM i00 5 10/21198 11/26!98 " 910
EPA 3550A StM t00 5 10121198 11/26198 750
EPA 3550A SIM I00 5 I0/21/98 11/26/98 ND
EPA 3550A SlIM !00 5 10121198 I t/26198 530
EPA 355GA SIM 100 5 10/21198 11/26/98 550
EPA 3550A SIM 100 5 10/21198 11t26/98 180
EPA 3550A SIM 100 5 10/21195 11126198 ND
EPA 3550A SIM 100 5 10/21t98 11126198 600
EPA 3550A SIM 100 5 10121198 11/26198 350
EPA 3550A SIM 100 5 10121198 11126198 540
EPA 3550A SIM 100 5 10/21/98 11126198 730
EPA 3550A SIM 100 5 10/21/98 !1/26t98 ND
EPA 3550A SIM 100 5 10/21/98 11/26/98 370

3- mad 4-Methylphtmol coelute. Quantitated using 4-Methylpheaxol.
Th~ MtLL is elevated because of matrix huteff~rence~ and because the sample r~quired diluting.

Date:

I
i

I
I
I
I
I
I
i
I
I
I
I
!
i
I
I

KMB00007605



mple Matrix:

COLUMBIA-ANALYTICAI~’SERV~>CE, S, INC.

Analytical ~e~rt

Hart Crowser, lac.
Fort of Portland Terminal 415624
Sediment

Service Request: K%07097
Date Collected: 10/t3198
Date ]Received: 10/t4/98

Bas~ Neutral/Acid Semivolatile Organic Compounds

Sample Name: HC-VC42-S1 Units: ug/Kg ~pb)
Lab Code: K9807097-028 Basis: Dry
Test Notes: D

U
Phenol
BenzyI AlcohoI
2-Methylpheno!
4-Methytphenol
2,~Dimethylphenot
Naph~e
B~oie Add
He~c~orob~e
A~h~ylene
~�~yl Ph~ate
A~ph~e
Di~o~
Flu~e
Die~yl Ph~ate
N-~oso~ph~yl~e

P~e~oroph~ol
Ph~e

Fluo~e

]3utyl Benzyl Phthalate
Bew.(a)mthraeene

Bis(2-etkylhexyD PhthaIate
Di-n-oetyl Phthalate
~enzo(b)fluoranthene
Benzo(k)fluomuthene

!nden~( 1,2,3 -ed)pyren~

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted AnalyzedResult Notes

EPA 3550A SIM 4000 200. 10/21/98 11t26/98 ND
EPA 3550A SIM 1200 200 10/21t98 11126/98 ND
EPA 3550A SIM 1200 200 10/21198 11t26198 b,~
EPA 3550A StM 4000 200 10/2t/98 11126198 N’D *
EPA 3550A $IM 1200 200 10121198 11126198 ND
EPA 3550A $/M 4000 200 t0t2t/98 11t26198 ND
EPA 3550A 8IM 20000 200 10/2!198 11126/98 ND
EPA 3550A SIM 4000 200 t0/2!198 11t26198 ND
EPA 3550A SIM 4000 200 10/2t/98 11/26/98 bid
EPA 3550A SIM 4000 200 I0/2I~/98 II126198 bid
EPA 3550A 81M 4000 200 10/21198 I1/26/98 ND
EPA 3550A SIM 4000 200 10/2!t98 11126/98 ND
EPA 3550A 8IM 4000 200 !0/21/98 11/26/98 ND
EPA 3550A $1ik, f 4000 209 10/21/98 I I126198 ND
EPA 3550A SBvf 2400 200 I0/21t98 11126198 ~
EPA 3550A SIM 4000 209 10121/98 1 I126198 ND
EPA 3550A SIM 12000 200 10/21t98 11126/98 lffD
EPA 3550A SIM 4000 2~0 I 0/21198 11/26198 4500
EPA 3550A SIM 4000 200 10/21198 11/26t98 ~ ND
EPA 3550A SIM 4000 200 10/2II98 11/26/98 bid
EPA 3550A 8IM 4000 200 10/21198 11/26/98 ! 11200
EPA 3550A 81M 4000 2(X) 10/2It98 11/26/98 t~00
EPA 3550A SIM 4000 200 !0/21198 11126t98 ~
EPA 3550A S1M 4000 200 10/21/98 11126t98 9400
EPA 3550A SIM 4000 200 10/21/98 11126!98 8g(~3
EPA 3550A SIM 4000 200 !0/21t98 11/26198 ND
EPA 3550A. SIM 4000 20~" 10121198 11126198 ~
EPA 3550A $IM 4000 200 I0/21/98 11126f98 9900
EPA 3550A SIM 4000 200 10121198 11126198 "7200
EPA 3550A SIM 4000 200 10/21198 11/26!98 11000
EPA 3550A $IM 4000 200, !0121t98 11/26t98 15000
EPA 3550A 8IM 4000 200 10/21/98 1t126!98 N’D
EPA 3550A SIM 4000 200 10121198 11~26t98 7300

3- and 4-Methylphenol coelute. Quantitated acing 4-Methylphanol.                        ." "
The MRL is eIevated because of matrLx interfe~eaces and because the sample required ddlut~go

Approved By: D te:. .    001nl

KMB00007606



~.~ect:pie Matrix:

Sample Name:
Lab Code:
Test Notes:

Approved By:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Crov, r, er, Inc.
Por~ of Portland T~mina1415624
Sediment

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114/98

Base Neutral!Acid Semivolatile Organic Compounds

HC-VC-42-S2
K9807097~29
D

U~ts: ugtKg
Basis: Dry

Prep Analysis Dilution Date Date
M~hod Method MRL Faclor E~tracted A~alyzedResult

EPA 3550A SIM 4000 200 10/21198 11/26/98 ND
EPA 3550A SIM 1200 200 10/21198 11t26/98 ND
EPA 3550A SIM 1200 200 10/21/98 11/26/98 ND
EPA 3550A SIM 4000 200 10/21!98 11~26!98 ND
EPA 3550A SIM 1200 200 10/2t/98 11/26t98 ND
EPA 3550A SIM 4000 200 I0/21/98 11/26/98 ND
EPA 3550A SIM 20000 200 10121198 11126t98 ND
EPA 3550A SIM 4000 200 10/21198 11126198 ND
EPA 3550A SIM 4lJ00 200 10/21/98 11/26/98 lid
EPA 3550A SI~ 4000 200 10t21/98 11/2619g ND
EpA 3550A SIM 4000 200 10/21/98 11/26/98 ND
EPA 3550A SllVf 4000 200 10/21198 11126198 ND
EPA 3550A SIM 4000 200 10/21198 11/26t98 ND
EPA 3550A SIM 4000 200 ! 0/21/98 11/26/98 BID
EPA 3550A SIM 2400 200 10121198 11/26/98 ND
EPA 3550A SIM 4000 200 10/21198 II126t98 ND
EPA 3550A SIM 12000 200 10/21t98 11/26/98 ND
t~A 3550A 8IM 4000 200 10/21/98 .11126198 10000
EPA 3550A SIM 4000 200 , 10/2I/9g 1t/26/98 ND
E.PA 3550A SIM 4000 200 10121198 11/26/98 ND
EPA 3550A SIM 4000 200 10/21198 11/26/98 2706-0
EPA 3550A SIM 4000 200 10/2It98 11/26/98 241300
EPA 3550A $IM 4000 200 10/21198 11/26198 ND
EPA 3550A SIM 4000 200 10/21/98 11/26/98 20000
EPA 3550A SIM 4000 200 10/21198 11126/98 19000
EPA 3550A SIM 4000 200 I0/21198 11126198 ND
EPA 3550A SIM 4000 200 10t21/98 t1126t98 ND
EPA 3550A. SKVI 4000 200 10121t98 11126/98 21000
~EPA 3550A SIM 4000 200 10/21t98 11/26!98 15000
EPA 3550A 81M 4000 200 10/21198 11/26/98 24000

¯ EPA 3550A S1M 4000 2t30 t0/21198 11/26/98 32000
EPA 3550A SIM 4000 200 I0/21/98 11126198 ND
EPA 3550A SIM 4000 200 I0t21/98 11!26/98 16000

Resnlt
Notes

!
I
I
I
I
I
I
i
I
I
I
I
I
I

3- and 4-Methylphenol ¢oelute. Quantitated using 4-Methylphenol.
The MR.L is elevated because of’matrix interferences and because the sample required diluting.

I

KMB00007607



C~ent:
project:

tmpie Matrix:

Sample Name:
Lab Cede:
Test Notes:

Analyte
Pheaol
Beazyl Alcohol
2-Methylphenol
4-M~thylphenol
2,4-Dimethylph~nol
Naphthale~te
B enzoie Acid
Hexacb2orobutadiene
Aceamphthyl~ne
Dimethyl Phthalate
Acmmphth=~
Dflxmzofuran
Fluorene
Die~hyl PhtMlate
N-Nitrosodlphenylamin~
Hexacb2orobenzene
Pemachloroph~ol
Phcnant~cne

athracenc
.-n-butyl Phthalate

Fluoranthen.e

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Re

Port of P~:l~ud Terminal 415624
Sediment

Base Neutral/Acid Semivolatile Organic Compolmds

HC-S-OI
K9807097-031
D

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10114198

Units: ug/Kg (ppb)
Basis: Dry

Prep Analysis Dilution Date    Date ResultMethod Method MRL Factor Extraeted Analyzed Result Notes
EPA 3550A SIM 20000 I000 10/21t98 11/26198 ND
EPA 3550A SRVI 6000 lO00 10/21t98 11/26t98
EPA 3550A SIM 6000 I000 10121/98 11/26198 ND
EPA 3550A SIM 20000 I~00 10121198 11/26198 ND *
EPA 3550A SIM 6000 I000 10121198 11/26198 ND
EPA 3550A S]IVI 20000 I000 10121198 11126198 ~D
EPA 3550A SIM I00000 I000 10/21198 I1/26/98
EPA 3550A SIM 20000 1000 10/21/98 11/26f98
EPA 3550A SIM 20000 100O 10121198 11/26/98 ND
EPA 3550A SIM 20000 1000 10/21198 11/26/98
£PA 3550A 8IM 20000 I000 !0/21198 11126t98
EPA 3550A Sl2Vl 20000 I000 10/21t98 11126198
EPA 3550A SIM 20000 I000 I0/21t98 I1126198
EPA 3550A SIIVl 20000 10130 I0/21t98 11126198
EPA 3550A SIM 12000 10120 I0/21/98 11126198
EPA 3550A SIM 20000 10~0 10/21/98 I 1!26/98
EPA 3550A SIM 60000 1000 10/21t98 1t/26/98
EPA 3550A SIM 20000 1000 10121/9g !1/26198 49900
EPA 3550A SIlvl 20000 1000 10/21/98 !1/26198 ND
EPA 3550A SIM 20000 t0~0 10/21/98 11126198 ND
EPA 3550A SIM 20000 10~0 10t2!/98 Ilt26198 120000
EPA 3550A SIM 20000 1000 10/21/9g 1 t/26/98 98000
EPA 3550A S~Vi 20000 IC490 10/21t9g 1t126/98 ND
EPA 3550A SIM 20000 IO00 10/21/98 11/26/98 77000
EPA 3550A SIM 20000 1000 10121198 11t26/98 75000
EPA 3550A SI!vI 20000 t0~0 10/21198 11/26/98 ND
EPA 3550A SIM 20000 1000 t0/21/98 11/26198
EPA 3550A S]~ 20000 1000 10121198 l 1/26t98 83000
EPA 3550A SIM 20000 1000 10/21/98 11126198 61000
EPA 3550A S]M 20000 i000 " 10/21198 11/26198 86000
EPA 3550A S~ 20000 1000 10121198 11/26198 1100130
F.,PA 3550A SlIM 20000 1000 I0/21/98 11/26/98 ND
EPA 3550A SIM 20000 I000 10/21198 I1/26/98 55000

3- and 4-Methy!phcnol ¢oetute, Quarttitated using 4-Methylph~mol.
The MRLis elevated because of matrix interferences and because the sample required diluting... [

KMB00007608



Client:
-  oje t:

maple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow-~,r,
Pert of Po~oad Terminal 415624

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Neutral/Acid S~mivolatile Organic Compounds

Samp!e Name: -. HC-S-02 Units: ug/Kg (ppb)
Lab Code: K9807097-032 Basis: Dry
Test Notes: D

Anal~e
Phcmol
~mmy! Alcohol
2-Me~ytphenot
4-Methylphenol
2,4-Dimethylpheno!
Naphthalene
Benzoic Acid
He~mcMorohutadiene
Acenaphthylene
Dimethyl Phthalate
Ac~aphthene
D~b~nzofumn

Diethyt Phthatat~
N-N~tms odiphenylamine
He~mch|orob~nzene
Pen~mh~orophenol

¯
thracene

~.;-n-butyI Phthahte
Fluorauthene
P~ene
Butyl Bermyl Phthalate
Benz(a)aithracene

Bis(X-ethyihexy!) PhthMate
Di-n-octyl Phthalat~
Benzo(b) fluomuthene
Bcnzo(k)fl~or~th~�
Beazo(a)pyrene
iadeno( 1,2,3 -cd)pyrene
Dibe~z(a,h)anthme=e
Benzo(g~l~i)perykme

Approved By:
07097SVM.(~4 - 3212/~d98

Prep Analysis Dilation Date    Date Result
Method Method, MRL Factor Extracted AnalyzedResult Notes

¯ EFA 3550A SIM 10000 500 10/21198 1t/26/98 ND
E?A 3550A S]M 3000 500 10/21/98 t 1/26198 ND
EPA 3550A SIM 3000 500 10/21/98 11/26/98 ND
EPA 3550A S1M I0000 500 10/21/98’ 11/26198 bid "
EPA 3550A SIM 3000 500 10/2119S 11/26/98 ND
EPA 3550A SIM 1O000 500 10121/98 11/26198 ND
EPA 3550A S]M 50000 500 10/21/98 11/26!98 ND
EPA 3550A SI~ 10000 ’ 500 10121198 11/26/98 ND
EPA 3550A SIN[ 10000 500 10121/98 11/26198 ND
EPA 3550A SIM 10000 500 10121198 11/26/98 ND
EPA 3550A SIM 10000 ¯ 500 10/21198 11/26/98 14000
EPA 3550A 8IM I0000 500 10121198 11/26!98 ND
EPA 3550A SIM 10000 500 10121198 11/26/98 141300

¯ EPA 3550A SIM 10000 500 10121198 11126/98 ND
EPA 3550A $IM 6000 500 10/21198 11/26/98 ND
EPA 3550A SIM 10000 500 10/21t98 11/26198 ND
EPA 3550A Slid 30000 500 10/21/98 11/26!98 ND
EPA 3550A SIM 10000 500 10121/98 11/26!98 74000
EPA 3550A glM 10000 500 10t2t/98 11126198 12000
EPA 3550A SIM 10000 500 10121198 11126198 ND
EPA 3550A StM 10000 500 10121198 11126198 1300130
EPA 3550A SIM 10000 500 10121198 11/26!98 t00000
EPA 3550A StM !0000 500 I0/2It98 11126198 ND
EPA 3550A , SIM 10000 500 10121198 tl/26f98 81000
EPA 3550A SIM t0000 500 I0/21198 11/26/98 78000
EPA 3550A SIM t0000 500 t0/2It98 11126198 ND
EPA 3550A SIN[ 10000 500 10/21/98 11/26!98 ND
EPA 3550A SIM 10000 500 10/21/98 11126198 781100
EPA 3550A SIM I0000 500 10/2It98 I 1/26/98 63000
EPA 3550A SIlV~ 10000 500 !0t21198 1t/26198 82000
EPA 3550A SIM 10000 5t30~ 10/21t98 11/26/98 92000
EPA 3550A SIM t0000 500 t0121t98 I 1t26f98 ND
EPA 3550A SIM 10000 500 I0121198 t 1/26f98 50000

3- a~d 4-Methylphenol coelute. Qmmtitated using 4-MethylphenoI,
The MRL is elevated because of matrix imeffesences mad because the sample required diluting. ¯

I
i
I
i
I
I
!
I
i
I
I
I
I
I
I
I
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Client:
Project:

~:mple Matrix:

!
I
|
|

I
I
I
I
!
i

Sample Name:
Lab Cede:
Test Notes:

Anaty~e

Phenol
Beozyl Alcohol
2-Methylph~ol
4-Methylphenol
2.4-Dimethylphe~ol
Naphthalene
Beazo[c Acid
Hexachlerobutadiene
Ac..,~naphthylene
Dimethy! Phthalate
Acertaphthene
Dibenzofurau
Fluerene
DiethyI Phthalate
N-Nitmsediphenylamine
Hexachlombenzenc
Peatachloropheaol
Pheaenthrene
"?~thracene

.h-butyl Phthalate

Butyl Benzyl Phthalale
Beaz(a~athra~eae
Chry.~ae
Bi~(2-etkylhexyl) Phthalate
Di-a-ectyl Phthalate
Beazo@)fluoranthene
Beazo(k)fluorantheae

~deao( t~2,3-¢d)pyrene
Dibem(a.h)aathraeene
Beaz~(g.h.i)perylene

COLUIVIBIA AMALYTICAL SERVICES, INC.

v ArfilyticaI Re~rt ~ "~ ~

Hart Crawser, Ine.
Port of Portland Tetrtfinal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

Base Neutral/Acid Semivolatile Oyganic Compounds

HC-S-03
K9807097-033
D

i~9807097
i0113198
!0114198

Units: u~<g (ppb)
Basis: Dry

Prep Analysis Dilution Date Date
~Iethod Method MRL Factor Extracted AnalyzedResult

EPA 3550A SIM 10000 500 10/21t98 I1/26198 ~
EPA 3550A SIM 3000 500 10/21198 11/26t98 tq’D
EPA 3550A SIM 3000 500 10121198~ 11/26/98 ND
EPA 3550A SIM 10000 500 10/2t198 11/26t98 ND
EPA 3550A SIM 3000 500 10/21/98 11126198 ~
EPA 3550A SIM 10000 500 10/21/98 11/26198 ~
EPA 3550A SIM 50000 500 I0/~, 1/98 I1/26198 bid
EPA 3550A SIM 10000 500 10/2t198 t 1/26198 ND
EPA 3550A SIM 10000 500 10/21198 I I/26198 ND
EPA 3550A $IM 10000 5.00 10121198 11126198 ND
EPA 3550A SIM 10000 500 10121198 11/26198 ND
EPA 3550A SIM t0000 500 I012!/98 l 1/26/98 ND
EPA 3550A SIM I0000 500 I0t21/98 1 !/26/98 ND
EPA 3550A SIM 10000 500 10121198 1 t/26t98 bid
EPA 3550A SIM 6000 500 10121198 11/26/98 ND
E~A 3550A SIM 10000 500 10/21198 1 t/26198 ND
KPA 3550A S]M 30000 509 I0/21/98 11/26198 ND
EPA 3550A SIM 10000 500 I0/21198 11/26198 16000
EPA 3550A SIM 10000 500 10121198 11/26/98 ND
EPA 3550A SIM 10000 50!2 10121198 11/26/98 ND
EPA 3550A SIM 10000 500 I0/21t98 11126t98 42000
EPA 3550A S]~VI 10000 500 10121198 11/26198 40099
EPA 3550A S~v~ 10000 590 10121198 11/26198 ND
EPA 3550A SIM 10000 500 I0/2t198 11/26t98 28000
EPA 3550A SIM 10000 500 10/2tt98 11/26/98 3~00
]SPA 3550A S]lvl 10000 500 I0/21198 11126198 ND
EPA 3550A SIM 10000 500 I012!t98 11126198 ND
EPA 3550A SIM 10000 500 10121198 11126198 300t)0
EPA 3550A SIM 100~30 500 10/21/98 11126t98 260~0
EPA 3550A SIM 10000 500 10121198 11126198 33000
EPA 3550A S~I 10000 500 10/2~t98 11/26198 4~000
EPA 3550A SIM 10000 500 10/2!/98 11/26198 ND
EPA 3550A SIM 10000 500 "10121198 11/26/98 22000

Result
Notes

3- and 4-Methytphenot coelute. Quantitated using 4-Methylphenol.                                 ~ "
The MP..L is elevated because of matrix interferences aad because the sample required diluting. "~ ~

|1
Approved By:

KMB00007610



Client:
~’~x.0~ect:

tmple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical .Report

Hart Crowser, lae.
Po~ of Portlmd Terminal 41362~4
8edim~t

Service Request: K9807097
Date Collected: 10113198
Date Reeeh,’ed: 10t14198

Base Neutra~Acid.Semiv0tatile Organic Compounds

HC-$4)4
Kgg07097-034
D

Prep Analysis Dilution
Method Method MILL Factor

EPA .3550A SIN 400
EPA 3550A SIM 120
EPA 3550A SIN 120
EPA 3550A SIN 400
EPA 3550A ’ S]2VI 120
EPA 3550A SIN 400
EPA 3550A SIN 2000
F_~A 3550A S!M 400
EPA 3550A SIM 400
EPA 3550A SIN 400
EPA 3550A SIM 400
EPA 3550A SIN 400
EPA 3550A SIN 400
EPA 3550A SIM 400
EPA 3550A SIN 240
E~A 3550A SIM 400
EPA 3550A SIM 12~0
EPA 3550A SIN 400
EPA 3550A SIN 400
E2A 3550A SIN 400
EPA 3550A SIN 4000
E~A 3550A SIM 4000
EPA 3550A SIM 400
EPA 3550A SIN 400
EPA 3550A SIN 400
EPA 3550A SIN 400
EPA 3550A SIM 400
EPA 3550A SIN 400
EPA 3550A SIM 400
EPA 3550A SIM 4000
EPA 3550A SIM 4000
EPA 3550A SIM 400
EPA 3550A SIN 400

Date    Date
Extracted Analyzed Reset

20 10/21t98 11/26198 ND
20 10121198 11/26198 ND
20 10/21t98 1t/26198 ND
20 !0/21t98 11/26/98 ND
20 10/2tt98 11/26t98 ND
20 10/2t198 11126198 400
20 10121198 11/26198 ND

20 10/21t98 1 t126t98 ND
20 10/21/98 II126/98 ND
20 10/21198 11126198 ND
20 10/21t98 t1~26/98 ll00
20 I0/2119g II/26198 ~
20 10/21/98 I1/26/98 670
20 10/21198 11/26198 ND
20 t0/21198 11/26198 ND
20 I0/21198 11/26198 ND
20 10121198 11/26198 ND
20 10/21198 11t26t98 6400
20 10/21198 1 t/26/98 1700
20 10121198 11/26198 NnD
2t30 10/21t98 11/26198 21~30
2130 10121198 11126198 21000
20 10121/98 11/26198 ND
20 10121198 I1/26198 13000
20 10/21198 11/26/98 I1000
20 10/21198 11t26198 460
20 10121198 11/26198 lid
20 10/21198 11126198 13000
20 10121198 11/26f98 9100
200 10t2t/98 11t26/98 15000
200 10/21/98 11126198 19000
20 I0/21/98 I 1/26/98 1200
20 10121198 11/26!98 11000

i
i
i
I

Result

INotes

¯ !
!
!
!
!
!
!
!
!
!
!

!
00106

Pal~ No.:
I

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences ~md because ~e sample required ddluting.

Approved By:

~7~g’JSVM.CH4 - 34

KMB00007611



ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
.~.. Analytical Rc~rt    ,~:~

Hart Cro’wseL Inc.      ,
Port of Portland Terminai 415524
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
t 0/13/98
t0/14/98

Sample Name:
Lab Code:
Test Note~:

Anatyte

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-05
K9807097-035
D

Prep Analysis
Method Method

EPA 3550A
EPA 3550A
EPA 3550A 8IM
EPA 3550A SHvl
EPA 3550A
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A
EPA 3550A SIM
EPA 3550A $1M
EPA 3550A
EPA3550A    SIM
EPA3550A
EPA3550A
EPA 3550A SlIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A S]!vl
EPA 3550A S]IV[
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SIM
EPA 3550A SEVl
EPA 3550A SIM
E~A 3550A SIM
EPA 3550A
EPA 3550A
EPA3550A SRv~
EPA3550A
EPA3550A SKM~
EPA3550A    SIN[

Ditu~ion Date Date
MRL Factor Extracted Analyzed

400 20 10/21t98 !I/26t98
120 20 10/21/98 11126198
120 20 10121198 11/26/98
400 20 10/2I!98 11/26t98
120 20 10121198 11126198
400 20 10121198 11126198
2000 20 10/21198 1!/26/98
400 20 10/21/98 11/26/98
400 20 t0/21198 11126198
400 20 10/21198 1 t/26198
400 20 10/2!198 1 !t26/98
400 20 10121198 1It26198
400 20 10121198 I1/26/98
400 20 10/21198 I 1/26t98
240 20 10/21/98 11/26t98
400 20 10121198 1It26/98
1200 20 10/21/98 1It26/98
400 2(/ 10/21/98 11/26t98
400 20 10/21/98 11/26t98
400 20 10/21!98 11/26/98
4000 200 10/2I!98 11126/98
4000 200 10/21/98 11/26/98
400 20 10/21!98 11/26/98
400 20 10/21/98 11/26/98
400 20 10/21/98 11/26/98
400 20 10121198 11/26198
400 20 10/21198 11126198
400 20 10/21/98 11/26/98
400 20 10121198 11126198
400 20 I0/21/98 11/26/98
400 20 10121198 11/26198
400 20 10!21/98 11/26198
400 20 I0t21198 11/26/98

Units: u~,g (opb)
]Basis: Dry

Result
Result Notes

ND
ND

ND *
ND
440
ND
ND
460
ND
560
ND
570
ND

ND
ND

4700
1400

18000
20000

8600
7800

7700
58O0
9600
t0000
730

7100

~ AFproved By:

3- and 4-Methylphenol eoelute. Qtumtitated using 4-Methylphenol,
The MRL is elevated because of matrix interferences and because the rumple r.equired dilating.

KMB00007612



CIient:

:ample Matrix:

Sample Name:
Lab Code:
Te~t Notes:

Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dim~thylphe~ol
Naphthalene
Beazoic Acid
Hexachlorobutadiene
Acenaphthyl~e
Dimethyl Phthalate
Acen~phthenc

Fluo~ene
Diethyl Phthala~
N-Nitrosodiph~nylamtne
Hexachlorobenzene
P~ntachlorophenel ¯
.Ph~manthrene

~6~-n-b~tyl Phthalate

Butyl Ber~l Phthalate
Beaz(a)anthracen~
Chrysene
Bis(2-ethylhexyl) Phthalat~
D~-~-octyl Phthalate
Beazo(b)fluoranthe~e
Beazo(k)flmranth~

Indeno( L2,3-cA)py~e
Dibenz(a,h)anthraceae
Ba~azc( g ,h,i)pa’yl ene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sedkneat

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10114t9g

Base Neutra!/Acid Semivolatile Organic Compounds

HC-S-06
K9807097-036
D

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA 3550A SIM 200 10 !0/21198 11/26/98
EPA.3550A SIM 60 10 10/21198 11/26/98
EPA 3550A SIM 60 10 10121198 11/26198~

EPA 3550A SIM 200 10 !0/21198 I 1/26t98
EPA 3550A" S!M 60 t0 10121198 11/26198
EPA 3550A SIM 200 t0 10/21198 I 1/26/98
EPA 3550A SIN[ 1000 I0 10121198 11/26198
EPA 3550A SIM 200 t0 10121198 11126198
EPA 3550A $1M 200 I0 10/21198 11126198
EPA3550A SIM 200 I0 I0/21198 1106198
EPA 3550A SIM 200 t0 10/21t98 11/26t98
EPA 3550A SIM 200 10, 10121198 11126198
EPA 3550A SIM 200 l0 10/21198 11/26/98
EPA 3550A StM 200 10 I0/21t98 11/26/98
EPA 3550A SIM 120 10 10121198 11126198
EPA 3550A SIM 200 10 I0/2t198 11t26198
EPA 3550A SIM 600" 10 10121198 11/26198
EPA 3550A SIM 200 10 10121198 1106198
EPA 3550A SIM 200 t0 10/21198 1106198
EPA 3550A SIM 200 I0 I0/2t!98 11/26/98
EPA 3550A 8IM 4000 200 10/21/98 11/26/98
EPA 3550A 8IM 4000 200 , 10121/98 11/26198
EPA 3550A 8IM 200 10 10/21/98 11/26/98
EPA 3550A 8IM 200 I0 10121198 1 tt26/98
EPA 3550A SIM 200 10 ’ 10/2t198 11/26t98
EPA 3550A 8IM 200 10 10121/98. 11126198
EPA 3550A 8IM 200 t0 10/21198 11/26t98
EPA 3550A g!M 200 I0 10121198 1 i~26198
F2A 3550A SIM 200 I0 10121198 11126198
EPA 3550A SIM 4000 200 10121198 1t/26198
EPA 3550A SIM 4000 200 10/21198 11/26/98
EPA 3550A SIM 200 10 10/21198 11126198
EPA 3550A StM 200 t0 10121198 t 1/26/98

Urdts: ug]Kg (ppb)
Basis: Dry

Result
Remit Notes

ND
ND

~ND
ND *
ND
ND
bid
ND
ND
ND
500
ND
340
ND
ND

ND
3100
87O
ND

130130
t 3000

7000
6300
420

6800
4500
9100
t0000
5"70
51130

I
I
I
I
I
I
I
I
I
I
I
I
I
I

3- and 4-Methylphertol coelute. Quaudtated ushng 4-Metkylphenol.
The tvIRL is elevated because of matrix interferences and because the sample required diluting.

I

I
I
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Client:

unple Matrix:

SampleName:
Lab Code:
Te~ No~s:

Analyte

COLUMBIA AMALYTICAL SERVICES, INC.

Analytical Rel~6rt    ~ ’~ ~

Hart Crowser, Inc.
Port of PortIand Terminal 415624
Sediment

Service Request: K9807097
Date Collected: t0/13/98
Date Received: !0/14t98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S.-07 UpJts: u~iKg (ppb)
K9807097-037 Basis: Dry
D

Prep Analysis Dilution Date Date Resntlt
Method Method MBL Factor Extracted Analyzed Result Notes

EPA 3550A S]!vf 400 20 10/21198 11126198 bid
E2A 3550A SIbyl t20 20 10121198 11126198
EPA 3550A SIM t20 20 10/21198 11t26/98 ND
t~A 3550A S]IVI 400 20 10121198 11/26/98 ND *
EPA 3550A StM 120 20 10/21198 11126198 ND
EPA 3550A SIM 400 20 10121198 11/26/98 ND
EPA 3550A SIM 2000 20 10/21t98 11126198
EPA 3550A S]IVf 400 20 10/21198 11t26t98
EPA 3550A SIM 400 20 10121198 11126198
EPA 3550A SIM 400 20 t0!21/98 11126198 ND
EPA 3550A SIM 400 20 10121198 11726198 990
EPA 3550A SIM 400 20 I0121198 11/26198 ND
EPA 3550A SIM 400 20 10121198 11126198 730
EPA 3550A SIIV[ 400 20 I0!21/98 11/26198 ND
EPA 3550A SIN[ 240 20 10121198 11/26198
EPA 3550A SIM 400 20 10121198 11126t98 ND
EPA 3550A SIM 1200 20 10/21/98 11t26t98 ND
EPA 3550A SIM 400 20 10121198 11126198 6100
EPA 3550A SIM 400 20 10121198 ti126198 1700
EPA 3550A SIM 400 20 10/21/98 11126198 ND
EPA 3550A SIM 4000 200 10/21198 11126198 190~0
EPA 3550A SIM 4000 200 10121198 11126198 21000
EPA 3550A 81M 400 20 10/21198 11126198
EPA 3550A SIM 400 20 10/21/98 11126/98 120~0
EPA 3550A SIM 400 20 10/21/98 11t26198 10000
EPA 3550A SIM 400 20 10121198 11126198 540
EPA 3550A $]IVI 400 20 10121198 11126198 ND
EPA 3550A SIM 400 20 10121198 11726198 12000
EPA 3550A $11Vl 400 20 10/21198 11726198 8100
EPA 3550A SIM 400 20 10/21198 11126198 13000
F.~A 3550A SIlvl 4000 2t}0 10/2It98 11126t98 17~30
EPA 3550A SINI 400 20 10/21/98 1t726/98 1200
t~A 3550A SIM 400 20, 10121198 1t/26t98 94~0

3- and 4-Methylphenol coelute. Quantitated using 4-Methylpheaol.
The ~ i~ devated became ofmatrLx interferences and because the sample required dflut~ag.

00109

KMB00007614



Sample Name:
Lab Code:
Test Notes:

Analy~e

Phenol
Benzyt Alcohol
2-Methylphenol
4-Methylphenol

Naphthalene
~oi~ A~d
Hexac~orobu~en~
Ac~ph~yl~e
~e~yl Ph~at~
A~ph~e

Huor~e ~
~yt Ph~ate
N-Ni~so~ph~yI~
He~c~orobe~ene
Pen~c~omph~ol

._~n-bu~l Ph~at~

B~2~y~e~l) Ph~at~
D~-n~[ Ph~ate

B~g~,i)pe~l~e

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Ha~ Cro~er, Inc.
Port ot’Portlang Terminal 415624
Sediment

Service Request: K9807097
Date Collected: 101t3/98
Dale Received: t0/14/98

Base Neutral!Acid Semivolatile Orgartic Compounds

HC-S-08 Units: ugiKg (ppb)
K9807097-038 Basis: Dry
D

Prep
Method

Analysis Dilution Date Date Result
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550A SIM 200 10 10/21!98 11/26t98
EPA 3550A SIM 60 10 t0121/98 11/26/98 ND
EPA 3550A SIM 60 10 10/21/98 11/26t98 ND
EPA 3550A SIM 200 10 I0/21198 1106198 ND *
EPA 3550A 8IM 60 10 I0/2119g !1/26t98 ND
F.~A 3550A SIM 200 !0 I0/21198 11/26/98 220
EPA 3550A 8IM 1000 10 10/21/98 11/26f9g ND
EPA. 3550A SIM 200 I0 t0121198 1106198 ND
EPA 3550A 81M 200 10 10/2It9g 11/’26t9g ND
EPA 3550A SIM 200 10 10/21/98 11/26/98 ND
EPA 3550A SIM 200 10 10/21198 11/26t98 810
EPA 3550A StM 200 t0 10121/98 11126198 bid
EPA 3550A SIM 200 10 10/21t98 11/26t98 490
¯ EPA 3550A SIM 200 !0 10/2It98 11/26198 ND
EPA 3550A SIM 120 10 10/21198 11/26/98
EPA 3550A SIM 200 10 10/2tt98 11/26/98 ND
EPA 3550A SIM 600 !0 10/21198 11/26/98
EPA 3550A SIM 200 t0 10/21198 1 t/26/98 4300
EPA 3550A SIM 200 10 10/21198 11/26198 1200
EPA 3550A SIN[ 200 10 10/2119g 11126t98 ND
EPA 3550A SIM 4000 200 10/21198 11/26198 13000
EPA 3550A 8IM 4000 200 10/21198 1 t/26/98 14000
EPA 3550A SIM 200 10 10/2t198 11/26198 ND
EPA 3550A SIM 4000 200 10t2It98 11/26198 8200
EPA 3550A SIM 4000 200 10/2t198 11/26/98 8600
EPA 3550A SIM 200 t0 10/2It98 11/26198 480
EPA 3550A SIM 200 10 10/2!198 11/26/98 ND
EPA 3550A SIM 4000 200 1001198 11/26/98 8100
EPA 3550A S]M 200 10 10121198 11/26/98 5700
EPA 3550A S]M 4000 200 10/2119g 11/26/98 21000
EPA 3550A S]M 4000 200 10/2!198 11/26t98 12000
EPA 3550A SIM 200 !0 10/21198 11/26t98
EPA 3550A SIM 200 10 10/21198 11/26/98 6800

3- and 4-Methylphenol coelute. Q~mtitated using 4-Methylphenol. ¯ ¯
The ~vffLL is elevated because of matrix interferences and because the sample required dfluth~.

Approved By:

ffT~TSVM.CH6 - 38 1,7.~498

i
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Client:

~mple Matrix:

Sample Name:
L~b Code:
T~ Notes:

I!

!1

Ph~m~I
Bcmzyl Alcohol
2-McthyIphcnol
4-Methylph~ol
2,4-Dimethylphenol
Naphtludeae
Beazoie Add
He~acNorobutadienc
Ac, enaphthyle.n~
Dimethyl Phthalat~
Acenaphthen~
Dibenzofurm
Kluorcne
Diethyl Phthalate
N-Nitrosodiphenylamtn~
HexacMorobenzenc
Pe~tachloroph~no[

,~x-n-buty| Phthalatc
Fluoranthene
P~e
Butyl 13enz’yl Phthalatc
Bem~a) anthmcene
Chryse~e
Bis(2-ethylhexyl) Phthalatc
Di-n-o~tyl Phtlmlate
Beazo(b) fluoranthenc
Benz~\Ck) fluorantheac
B~zo(a)pyz~e
hd~no~l,2,3 -cA)pyrcnv

Benzo(~i)lxaTlene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Re~       :

~ Crowser,
£ert of PortImd Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: I0/t3198
Date Received: I0/14198

Base Neutral!Acid Semivolatile Organic Compounds

HC-S-09 Units: ug/Kg (ppb)
K9807097-039 Basis: Dry
D

Prep
Method

Analysis Dilution Date Date Result
Method MRL Factor Extracted AnaIyzed Result Notes

EPA 3550A S]M 200 I0 10121198 11/26198 ND
EPA 3550A SIM 60 I0 10/21/98 11/26198 ND
EPA 3550A SIM 60 !0 10121198 11/26/98 ND
EPA 3550A SIM 200 10 I0/21198 11/26/98 ND *
EPA 3550A SIM 60 10 10/21198 11/26198 ND
EPA 3550A SIM 200 10 10121198 11/26198 210
EPA 3550A SIM 1000 t0 10/21/98 11/26198 lid
EPA 3550A SIM 200 I0 10/21198 11/26198 ND
EPA 3550A SIM 200 t0 10121198 11/26198 ND
EPA 3550A SIM 200 I0 10/2t198 11/26193 ND
EPA 3550A 8IM 200 t0 10/21198 11/26198 960
EPA 3550A SIM 200 10 10/21t98 11/26198 ND
F_2A 3550A SIM 200 lO I0/21/98 11/26198 540
EPA 3550A SIM 200 !O I0/21198 11~26/98 ND
EPA 3550A SIM 120 10 10121198 11/26/98 ND
EPA 3550A SIM 200 10 10121198 11126198 ND
t~PA 3550A SIM 600 t0 10/21/98 11/26!98 ND
EPA 3550A SIM 200 10 10/21/98 11126198 5~00
EPA 3550A SIM 200 t0 10121198 11/26!98 1300
EPA 3550A SIM 200 I0 10121198 11126198 ND
EPA 3550A SIM 4000 200 10121198 11/26!98 16000
EPA 3550A SIM 4000 200 10/21/98 11/26198 16000
F2PA 3550A SIM 200 10 10121198 11/26t98 ND
EPA 3550A SIM 4000 200 10t21/98 11/26198 11000
EPA 3550A SIM 4000 200 10/21/98 11126198 1!000
EPA 3550A SIM 200 !0 10121198 11/26198 370
EPA 3550A SIM 200 t0 10/21/98 11/26t98 ND
EPA 3550A SIM 4000 200 10/21t98 11/26t98 100~0
EPA 3550A SIM 200 |0 10t21t98 11/26t98 6000
EPA 3550A SIM 4000 2~0 10/21t98 11/26198 12000
EPA 3550A SIM 4000 200 10121198 11126198 15000
EPA 3550A 8IM 200 !O 10121198 11/26/98 13013
EPA 3550A 81M 4000 200 10121198 11/26198 86013

3- and 4-Methylpheaol eoelute. Quantitated using 4-Methylph~ol.
The MILL is elevated because of matrix iaterfereaees and because the sample required diluting. "

Approved By: .........

O’~7/SV’~Ctt6 - 39 ! ~
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Client:
-~’~roject:

.anple Matrix:

SampIe Name:
Lab Code:
Test Notes:

Approved By:.

COLUMBIA ANALYTIC~LL SERVICES, INC.
Analytical Report

Halt CrowseL
Port of Portland Terminal 4t5624
Sediment

Service Request: K9807097
Date Collected: I0t13/98
Date Received: 10114t98

Base NeutragAcid Semivolatile Organic Compounds

HC-8-.101 Units: ug/Kg (ppb)
K9807097-040 Basis: Dry
D

Prep
Method

Analysis Dilution Date Date Result
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550A SIN[ 400 20 !0/21/98 11/26t98 ND
EPA 3550A SIN[ 120 20 10/21/98 1t/26/98 hid
]?..PA 3550A SIM 120 20 10f2119g 11/26/98 N’D
EPA 3550A SINI 400 20 10/21/98 1 t/26t98 ND
EPA 3550A 8IM 120 20 10/21198 11126/98 ND
EPA 3550A SIM 400 20 10/2t198 11/26/98 ND
EPA 3550A SIM 2000 20 10121198 11126198 N’D
EPA 3550A SIM 400 20 10/2t198 11/26t98 ND
EPA 3550A SIM 400 20 10/21t98 11/26/98 ND
EPA 3550A SIM 400 20 10/21198 11/26t98 ND
EPA 3550A SIM 400 20 10~21/98 11/26198 1300
EPA 3550A Sll~ 400 20 10/2t198 11/26/98
EPA 3550A SIM 400 20 I0/21198 1 t/26198 710
EPA 3550A SIM ;~00 20 10/21198 1 |f26t98 ND
EPA 3550A SIM 240 20 10121198 11/26198 ND
EPA 3550A 8IM 400 20 10121198 11/26t98 ND
EPA 3550A SIM 1200 20 10t21198 11/26198 ND
F~A 3550A SIM 400 20 10/21/98 11126198 6300
EPA 3550A $IM 400 20 10121198 11/26198 ]700
EPA 3550A SIM 400 20 10121198 11126198 ND
EPA 3550A $IM 4000 200 10/21t98 11/26/98 18000
EPA 3550A SIM 4000 200 I0/21/98 t 1126/98 !80~0
F~A 3550A SIM 400 20 10/2tt98 I1/26/98 ND
EPA 3550A SIM 400 20 10/21198 t 1/26/98 13000
EPA 3550A S~,~ 400 20 10/21198 11126198 1 I000
EPA 3550A SIM 400 20 10/21198 11126198 560
EPA 3550A SIM 400 20 10/2!/98 11126198 ND
EPA 3550A SIM 400 20 10/2119g 11126198 13060
EPA 3550A $IM 400 20 I0/21198 11126198 8400
EPA 3550A SIM 400 20 10/21/98, 11/26/98 14000
EPA 3550A SIM 4000 200 10/2t198 11126198 18090
EPA 3550A SIM 400 20 10/21/98 11126198 1600
EPA 3550A SIM 400 20 10/21198 11126/98 9800

3- and 4-Methylpheaol coelute. Quandtated u~ng 4-Methylphenol.
T~e M2~ is elevated because of matrix ~terfe~ences and became the sample required diluth~g., o ,.,

I
i
i
I
I
I
I
I
I
I
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I
I
I
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I
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Sample Name:
Lab Code:
Test Nvtes:

AnaI~e

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Po~aad Terminal 415624
Sediment          ,              ’      , ’ ~ f.

Base Neutral!Acid Semivotatile Orgardc Compounds

Method Blar~k
KWG98036t4-4

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3550A S]M 20 1 I0/21198
EPA 3550A S~/f 6 1 10!21198
EPA 3550A S~,’f 6 1 10/2t198
EPA 3550A SIM 20 t 10121198
F2A 3550A $IM 6 t 10/2It98
EPA 3550A $IM 20 1 t0/21198
BPA 3550A S]M 100 I t0/21198
EPA 3550A SIM 20 I 10121198
EPA 3550A SIM 20 1 10/21198
EPA 3550A SIM 20 1 I0/21198
EPA 3550A SIM 20 1 10121198
EPA 3550A SIM 20 1 I0/21198
EPA 3550A SIM 20 1 10121/98
EPA 3550A SIM 20 1 i0121/98
EPA 3550A SIM 12 1 !0121/98
EPA 3550A SIM 20 1 10/21/98
EPA 3550A SIM 60 1 10/21/98
E, PA 3550A SIM 20 ] 10121198
F...PA 3550A SIM 20 1 t0/21198
EPA 3550A SIM 20 1 t0/21!98
EPA 3550A StM 20 1 10/21198
EPA 3550A SIM 20 1 10/21/98
EPA 3550A SIM 20 1 10121/98
EPA 3550A SIM 20 i 10/21198
EPA 3550A SIM 20 t I0/21/98
EPA 3550A SIM 20 I 10/21198
EPA 3550A SIM 20 I I0/21/98
EPA 3550A SIM 20 I I0/21/98
EPA 3550A S]M 20 1 t0/21/98
EPA 3550A SIM 20 1 10/21t98
EPA 3550A SibYl 20 1 I0/21198
EPA 3550A StM 20 1 10121198
EPA 3550A SI2VI 20 1 10121198

Service Request: K9807097
Date Collected: NA
Date Received: NA

Ur6ts: u~g (ppb)
Basis: Dry

Date
Analyzed Remit

11/25/98 bid
11125/98 ND
11 f25198 ND
11/25198 ND
I I f25198 ND
11/25198 ND
11/25/98 ND
11/25/98 ND
11/25198’ ~
11/25198 ~
! 1/25t93 ~
11/25/98 ND
t t/25198 ND
! I125/98 29
11/25198 ND
11/25198 ND
11/25198 2ffD
11125198 ND
11/25198 ND
I t125/98 ND
11125198 ND
11/25198 ted
11125198 M’D
¯ 11125/98 ND
11/25198 ND
11/25/98 ND
11/25t98 ND
11125198 ND
tl/25!98 ND
11/25/98 ND
I It25/98 ND
11/25/98 ~
11125/98 ND

Result
Notes

3- and 4-Methylphenol eoelute. Quaafitated using 4-Methylphvaol.

Approved By: Date:
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C~ent:
"~rojeet:

anple Matrix:

Sma~ple Name:
Lab Code:
Test Notes:

Ph~ol
Denzyl Alcohol
2-Metrt’ ylpheaol
4-Methylphenol
2,4-Dimethylpheaol
Naphthalene
Benzoic Add
Hexacblorobutadiene
Aeenaphthylene
Diracthyl Phthatate
Ace~aphthene

Fluore~e
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlombenz~nc
PeatachlorophenoI
~hen~threne

~’i-n-butyl Phthaiate
Fluoranthene

B~tyt Benzyl ?htlmlate

Bi~(2-ethylhexyl) Phthalate
D~oW-~tyI Phtlmlate
Benzo(b)fluoranthene
Benzo(k) fluor~the~
I~enzo(a)pyr~e
Iudeno( 1,2,3-¢A)pyrene
Dibenz(a,h) an~e
Benzo(g,~i)perytene

COLUMBIA ANALYTICAL SERVICES, INC.

An~y~ca~ Retort

Port of PordandT~minat 4!5624
Sediment

Base Neutral/Add Semivolatile Organic Compounds

Method Blank
KWG9803615 -4

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA 3550A SIM 20 t I0/21/98
EPA 3550A" Shhif 6 t 10/2!!98
,EPA 3550A 8t~ 6 1 I0/21/98
EPA 3550A SIM 20 i 10/21t98
EPA 3550A SIM 6 1 10/21/98
EPA 3550A SDCI 9.0 ! 10121198
EPA 3550A SIM 100 1 10/21/98
EPA 3550A SIM 20 t 10/21t98
EPA 3550A SIM , 20 1 10/21198
EPA 3550A SIM 20 1 10/21198
EPA 3550A SIM 20 I 10/21/98
EPA 3550A S]IVI 20 i 10/21/98
EPA 3550A SIM 20 1 10/21198
EPA 3550A 8IM 20 1 ’ 10/21/98
EPA 3550A SIM 12 1 10121198
EPA 355DA SIM 20 1 10/21/98
EPA 3550A SIM 60 I 10t21198
EPA 3550A SIM 20 1 10/21!98
EPA 3550A SIM 20 1 10t2I!98
EPA 3550A , StM 20 1 10/2t!98
EPA 3550A 8tM 20 1 10/21/98
EPA 3550A SIM 20 ! t0121198
EPA 3550A SI1VI 20 t I0/21/98,
EPA 3550A SIM 20 1 10/21t98
EPA 3550A SIM 20 1 10f21198
EPA 3550A SIM 20 1 10/21t98
EPA 3550A, SIM 20 1 10121198
EPA 3550A SIM 20 i 10/21198
EPA 3550A SIM 20 1 10/2t/98
EPA 3550A SIM 20 ! ,° 10121198
EPA 3550A SIM 20 i 10/2I/.98
EPA 3550A S~VI 20 1 10/21/98
EPA 3550A SIM 20 I 10/21198

and 4-Methylphenol coelute. Quantitated ushag 4-Methylphenot.

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/K~ (ppb)
Basis: Dry

Date
Analyzed Result

11/25/98
11125198 ND
11125/98 ND
11/25/98 ND
11125198 ND
11125198
!1/25198 ND
] 1/25/98
I 1/25/98     ND
II/25198 ND
11125198
11/25t98
11125198 ND
11125/98 tq’D
11125198 ND
t 1/25198 ND
11125198
11/25198 ND
11/25/98 ND
11125198 ND
11/25/98 ND
11125198 ND

11/25/98 ND
11/25t98 ND
11/25198 ND
1U25/98 ND
11/25198
11/25/98 ND
11125198 ND
11/25198 ND

11125198 ND
11/25198 lqD
11125198 ND

Result
Notes

i
i
I
I
!
I
i
I
I
I
I
I
I
I
i
i
I

Approved By:

q’~97SV’M,¢H~- MB 1:2L~9~

Date:

I
I
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APPENDIX A
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QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

" H~ Crow~eg Luc.
Project:        Port of Portland Terr~al 4/5624
Sample Matrix: Sediment

Sample Name: HC-VC-103
Lab Code:      K9807097-010DUPR
Test Notes:

Duplicate Summary
Sutfide, Tot~

Anatyte
Prep

Method

NONE~

Analysis
Method

PSEP

Sample
Result

t6.0

Duplicate
Sample
Result

t4.1

Average

15.0

Service Request: K9807097
Date Collected: 10112t98
Date Received: tot14/gg

Date Extracted: NA
Date Analyzed: t 1t7/98

Unim: mgiKg (ppm)
Basis: Dry

Relative
Percent Result

Difference Notes

13

I
I

I
I

I
i
I

Approved By: 00116

I
I
I
I
I
i
I
i
I
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Projevt:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Notes:

Anatyte

Sulfide, Tota!
Sulfide, Total

COLU1VIBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser~ Inc.
Port of P~dartd Terminal 415624
Sediment

HC-VC-I03
K9807097-0 t0MSR

Matrix Spike Summa~
Sulfide, Total

Service Reqnest: K9807097
Date Collected: I0112198
Dale Received: 10/14/98
Date Extracted: NA
Date Analyzed: 1117198

Units: rag/Ks (ppm)
Basis: Dry

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result

Method Method YiRL Level Result Result Recovery Limits Notes

NONE PSEP 1.5 233 I6.0 71.9 24 60-130 A
NONE PSEP 1.5 220 ~6.0 71.9 28 60-130 A

Approved By: Date: 00117
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\
,eat:

Pro~e~t:
LCS Matrix:

Sample Narae:
Lab Code:
Test Notes:

Analyte

Sulfide, Total
Sulfide, Total
Sulfide, Total

COLUIVI~IA ANALYTICAL SERVICES, INC.

QA/QCP.eport

~ CrowsPA’~ ~IlC.

Port ofPordand Tarm~ 4/5624
Sediment

Lab Control Sample
K9807097-LCS

Laboratory Controi Sample Summary
Sulfide, Totat

Prep
Method

Analysis True Percent
Method Value Result Recovery

NOLLE PSEP 0.94 t.08 t I5
NOt’~ PSEP 0.89 2+15 242~

NOI,,rE PSEP 0.87 1.85 2i 3

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: t0/I~-20198

Units: m~jL (ppm)
Basis:

CAS
Percent

Recovery
Acceptaxice Result

Limits Notes

60-! 30
60-t30 A
60-130 A

I
I
I
I
i
I
I
I
I
I
I
I
i
I
I
i
!
i
I
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CLient:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminai 4/5624

Sulfide, Totat
PSEP

Units: mg/L (ppm)

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 101t8-20198

Tni~
Value

Measured
Value

Percent
Recovery

CCV 2 Result 0.47 0.47 100
CCV 3 Result 0.47 0.47 100
CCV 2 Result 0.89 0.88 99
CCV3 Result 0.89 0.88 99
CCV4 Result 0,89 0.88 99
CCV5 Result 0.89 0.88 99
CCV 2 Result 0.87 0.87 ~00
CCV 3 Result 0.87 0.87 100

!
CONTINUING CALIBRATION BLANK (CCB)

Blank
Value

CCB 2 Result 0.05 lid
CCB 3 Result 0.05 ND
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 4 Result 0.05 bid
CCB 5 Result O.O5 ND
CCB 2 Result 0.05 ND
Ceil 3 Result 0.05 ND

Approved By: 00119

1016195
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Proje~:
LCS Matrix:

Sample Name:
Lab Cede:
Test Nines:

Analyte

SuIfide, Total
Sulfide, To~

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, In9.
Port of Portland Termini 415624
8edime~at

Lab Control Sample
K9807097-LCS

LaboratoryControl Sample Summary
Sulfide, Total

Prep Analysis True
Method Method Value Result

NONE PSEP 0.87 0.!8
NONE PSEP 0.74 0.6t

Percent
Recovery

82

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Extracted: NA
Date Analyzed: t0F!7,11F/19g

Units: modL (ppm)
Basis:

CAS
Percent

Recovery
Acceptance , Result

Limits Notes

60-130
60-130

Date:

I
!
!
I
I
!
I
I
i
I
i
!
I
I
I
I
!
I
I
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Client:
Project:

COL~JYm~A ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Po~ of Po~d T~nM 4/5624

Sulfide, Total
PSEP

Units: mg/L (ppm)

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: t0/27,1U7/98

CONTINUING CALIBRATION VERIFICATION (CCV)

TI11e
Value

Measured
Value

Percent
Recovery

CCV 1 Result 0.43 0.44 102
CCV 2 Result 0.43 0.44 102
CCV 3 Result 0.43 0.44 ~ i02
CCV 1 Result 0.37 0.36 95
CCV 2 Result 0.37 0.35 97
CCV 1 Result 0.37 0.36 97
CCV2 Result 0.37 0.36 97
CCV3 Result 0.37 0.36 97

fl
U
fl

CONTINUING CALIBRA~ON BLANK (CCB)

Blank
Valne

CCB I. Reault 0.05 ND
CC-B 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 1 Result 0.05 ND
CCB 2 Result O.05 ND
CCB t Result 0.05 bid
CCB 2 Result 0.05 bid
CCB 3 Result O.05 ND

Approved By:

Q-CCVgKLT

001 I

1016195
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COLUMBIA ANALYTICAL SERVICES, INC.

¯ ~.2m: Hart CrowseL !nc.

Project: Port of Partland Terminal 4/5624

Sample Mgtrix: Sediraeat

QA/QC R~ort

Sample Name: HC-VC-I 8-S1
Lab Code: K9807097-00tDUP
Test Notes:

Duplicate Summary
Ammonia as Nitrogen

Service Request: K9807097
,Date Collected: 10/12/98
Date Received: I0/14/98
Date E~racted: NA
Date Analyzed: 10122198

UllitS: modKg (ppm)
Basis: Dry

I
I
I
I
i
I

Analyte

Ammonia as Nitrogen

Approved By:

07097WET.LI2 - DUP t 1L30/98

Prep Analysis Sample
Method Method MRL Result

Duplicate
Sample
Result

NONE 350.IM 2.0 75.7 76.7

Date:

Average

76.2

Relative
Percent

Difference
Result
Notes

001~2
Page N o.:
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CS Matrix:

COLUMBIA ANALYTICAL SERVICES, ]~C.

Hart Cro~vser, Ia¢.
Port of Portlartd Terminal 4/5524
Sediment

QMQC Report

~Sampte Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807097-LCS

Laboratory Control Sample Summary.
Ammo~a as Nitrogen

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Extracted: NA
Date Analyzed: 10!22,27t9g

Units: m~Kg (ppm)
Basis: Dry

CAS
Percent

Recovery
Prep Aaalysis True Percent Acceptance Remit

Yiethod Method Value Remit Recovery Limits Notes

NONE 350.1M 4.04 3.99 99 85-115
NONE 350.1M 4.04 4.02 100 85-ti5
NONE 350olm 4.04 4,02 100 85-115
NONE 350.1M 4.04 4.t6 103 85-115

NONE 350.1M 4,04 4.0t 99 85-I15

’~ Approved By:
Date: 00123
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Project:
Sample M~trix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Ararao~a as Nitrogen

COL~IA ANALYTICAL SERVICES, INC.

QMQC Report

Hart Crowsar, Ino.
Port ofPorfland Te~l 4/5624

HC-VC- 18-Si
K9807097-001 MS

Matrix Spike Summary
Ammonia as Nitrogen

Service Request: K9807097
Date Collected: !0/12/9g

Date Received: 10114198
Date Extracted: NA
Date Analyzed: 10122198

Urfils: mg/Kg (ppm)
Basis: Dry

CAS
PerceBt

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance

Method Method ~ Level Result Result Recovery Limits

NONE 350,1M 2.0    469 75,7 592 110 75-125

Result
Notes

Approved By:

~7~TW~’TLI2 - MS I

i
!

i
I
I
I
!
I
I
I
I
I
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g

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, tnc.
Port of Portland Terminal 413624

Ammonia as Nitrogen
EPA Method 350.1M
Units: mg/Kg (ppm)

Dry Weight Basis

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10122/98

CONTINUING CALIBRATION VERIFICATION (CCV)

g
Tiu~
Value

Measured
Value Recovery

¯ CCV 1 Resttlt 2.00 2.01 I00
CCV 2 Result 2.00 1.96 98
CCV 3 Result 2.00 1.94 97
CCV 4 Result 2.00 1.99 100
CCV 5 Result 2.00 1.90 95
CCV 6 Result 2.00 1.98 99
CCV 7 Result 2.00 1.93 96
CCV 8 Result 2.00 1.99 100
CCV 9 Result 2.00 2.05 102
CCV I Result 2.00 2.01 too
CCV 2 Result 2.00 2.08

g CONTINIIING CALIBRA~ON BLANK (CCB)

g
O
ii

li

Blank
Value

CCB 1 Remtlt 0.05 ND
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 4 Result 0.05 ND
CCB 5 Result 0.05 ND
CCB 6 Remit 0.05 bid
CCB 7 Result 0.05 ND
CCB 8 Result 0.05 ND
CCB 9 Result 0.05 ND
CCB 1 Result 0.05 ND
CCB 2 Result 0.05 ND

Q-CCV.XLT

001 5

10/6195
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Client:
Project:

+ COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc,
Port of Portland Ten-rtinat 415624

Ammonia as Nitrogen
EPA Method 350. IM
Units: mg/Kg (ppm)

Dry Weight Basis

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Ana@zed: t0/27t98

CONTINUING CALIBRATION VEREFICATION (CCV)

True
Value

Measured
Value

Percent
Recovery

CCV 1 Result 2.00 2.03 102
CCV 2, Remit 2.00 2.05 102

CCV 5 Result 2.00 2.06 103

CCV 6 Remit 2.00 2.06 I03

CONTINUING CALIBRATION BLANK (CCB)

Blank
Value

CCB 1 ~ Result 0.05 ND
CCB 2 Result 0.05 ND
CCB 5 Remit 0.05 ND
CCB 6 Result 0.05 ND

Approved By: 001 6

1016195

I
i

KMB00007631



Project:
Sample Matrix:

apte Name:
_~ Code:

2~ Notes:

RAnalyte

Carbon, Total Organic

COLUMBSA ANALYTICAL SERVICES, INC.

Hart Crowser, inc.
Port of Portland Terminal 415624
Sediment

QMQC Repor~

HC-VC-I 8-S 1
K9807097-001DUP

Duplicate Summa_ry
Carbon, Total Organic

Prep An’,dysis Sample
Method Method MRL Result

NONE A~TM D4129-82M 0.05 0.9t

Duplicate
Sample
Result

0.93

Average

0.92

Service Request: I<9807097
Date ColIected: 10/12/9R
Date Received: 10114/98

Date Extracted: HA
Date AnalTzed: 10t20/98

Units: PERCENT
Basis: Dry

Relative
Percent Result

Difference Notes

2

M Modified

AFproved By:

07097~V~[’.L$4 - DUP 1 [/31119~

00127

KMB00007632



.tient:
Project:
LCS Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QMQC Report

Hart Crowser,
Port of Portland Terminal ~15624
Sediment

Sample Name:
Lab Cede:
Test Notes:

Lab Control Sample
Kgg07097-LCS

Laboratory Control Sample ,Summary
Carbon, Total Organic

Analyte

Carbo~ To~aI Organic

Prep Analysis True
Method Method Value

NONE ASTM D4t29-82M       0.62

Percent
Recovery

106

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 1t)/20198

Units:
Basis:

CAS
Percent

Recovery
Acceptance

Limits

M Modified

Approved By: Date:

PERCENT
Dry

Result
Notes

001~8
PageNo,:

I
l
I
I
I
I
I
I
I
I
i
I
i
I
I
I
i
I
I

KMB00007633



~nt:

~]Project:
Sample Matrix:

zpte Name:
¯ Cade:
:,~ Notes:

Analyte

Carbort, Total Organic

COLUMBIA ANALYTICAL SERVICES, INC.

QA~QC Report

Hart Crowser, Inc.
Port of Portland Terrmna1415624
Sediment

Matrix Spike Summary
Carbon, Total Organic

Service Request: K9807097
Date Collected: I011219g
Date Received: 101!4198

Date Extracted: NA
Date Anal2~xed: 10/20/98

HC-VC- 18-S 1
K9807097-001MS

Units: PERCENT
Basis: Dry

Prep Analysis
Method Method

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance

MRL Level Result Result Recovery Limits
Result
Notes

NONE      ASTM IN129-82M     0.05 4.70 0.9I 5.22 92 75-125

M

Approved By:

Modified

KMB00007634



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc~
Port of PorOand Terminnt 415624

Carbon, Total Organic
ASTM D¢129-82M
Units: PERCENT
Dry Weight Basis

CONTINUING CALIBRATION VERIlrlCATION (CCV)

Title
Value

Measured
Value

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: I0/20198

Percent
Recovery

CCV 2 Result 20.0 19.8 99
CCV 3 Result 20.0 19.5 98
CCV 4 Result 20.0 20.5 102

Blank
Value

CONTINUING CALIBRATION BLANK (CCB)

CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 4 Result 0,05 ND ’

Date:Approved By: 00130

1016195

I

KMB00007635



Jient:
Project:
LCS Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repor~

Hart Crowser, Inc.
Port of Portland Terminal 4!5624
Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807097-LCS

Laboratory Control Sample Summary
Carbon, Total Organic

~ Analyte

C~rb~i~ Total Org~axie
Czcb~n, Total Organic~ Carbon, Total Organic

Prep Analysis True Percent
Method Method Value Result Recovery.

NO~
NONE
NONE

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10t21,12/2,4198

Units: PERCENT
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

ASTM IN129-82M 0.62 0.62 100 85-115
ASTM IM129-g2M 0.62 0.54 87 85-115
ASTM D4129-g2M 0.62 0.54 87 85.115

!
Modified

Approved By:

KMB00007636



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report.

Hart Crowser, Inc.
Port of Porttand Terminal 415624

Carbon, Total Orgardc
ASTM D4129-82M
Units: PERCENT
Dry Weight Basis

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/21,12/2,4/98

I
I
I
I
I

CONTINIB:NG. CALIBRATION VERIFICATION (CCV)

WFtle
Value

Measured
Value

Percent
Recovery

CCV 1. Remit 20~0             19,3 96
CCV 2 Result 20.0 19,0 95
CCV 3 Restflt 20.0 - 19.4 97
CCV 4 Result 20,0 t9.4 ,, 97
CCV 5 Result 20,0 18.3 92
CCV 1 Result 20.0 t9.2 96
CCV 2 Result 20.0 20.3 102

I
I
I
I
I
I

CONTINUING CALIBRATION BLANK (CCB)

Blartk
Value

CCB 1 Result 0.05 biD
CCB 2 Result 0.05 ND
CCB 3 Res~tlt 0.05
CCB 4 Result 0.05 ND
CCB 5 Result 0.05 ND
CCB I Result 0.05 N’D
CCB 2 Result 0.05 biD

I
i
I
!

Approved By:

Q-CeV.XLT

I

I00132

1016/95    i

KMB00007637



Client:
Project:
Sample Matrix:

Sample Nmue:
Lab Code:
Test Notes:

Analyte

Arser~e
Cadmium
Ckromium
Copl~er

. Lead
.Mercury

Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Crowser,
Port of Portland Tern~al 4/5624
Sediment

QA/QC Report

Duplicate SulmuaD,
Total Metals

HC-VC-7-SI
K9807097-004

Prep Analysis       Sample
Method Method MRL Restdt

EPA 3050B 200.8 0.1 0.6
EPA 3050B 200.8 2 8
EPA 3050B 200.8 0A 2.4
EPA 3050B 200.8 0.3 27.3
EPA 3050B 200.8 0.5 62.8
EPA 3050B 200.8 0.1 361

7471A 7471A 0.02 0. ! 5
EPA 3050B 200.8 1 26
EPA 3050B 200.8 0.t 0.9
EPA 3050B 200.8 2 464

Duplicate
Sample
Result

0,6

2.4
26.1

390
0,t3
24

1
470

Average

0.6
8

2.4
26,7
63.8
376
0.14
25
!

467

Service Request:
Date Collected:
Date Received:

Date Ex~wacted:
Date Analyzed:

Units:
Basis:

Relative
Percent

Difference

<1
<1
<1
4
3
8
14
8

1

K9807097
10112198
10114198
!0/27198

1113198

Result
Notes

Approved By: Date:

00133

KMB00007638



~Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony

Cadmium
Chmrrdum
Copper
Lead
Mercoxy
Nickel
Silver

A
NA

Approved By:
MS;031695

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crowser, Ino.
Port of Porflartd Terminal 415624
Seddment

Matrix Spike Summary
Total Metals

HC-VC-741
K9807097-004

Prep    Analysis Spike Sample
~¢Iethod Method ~L Level Result

Spiked
Sample
Result

EPA 3050B 200.8 0.1 10O 0,6 20.1
EPA 3050B 200,8 2 40 8 41
EPA 3050B 200,8 0.I !0 2A 1t.3

EPA 3050B 200.8 0.3 40 27.3 63.5

EPA 3050B 200.8 0,5 50 62.8 105

EPA 3050B 2~0,8 0,1 100 361 466
747tA 747IA 0.02 0.8 0,I5 0.94

EPA 305013 200.8 1 100 26 115

EPA 3050B 200.8 0.1 I0 0.9 8.7
EPA 3050B 200,8 2 I~30 469 518

Outside aeeeptance limits; see case na~ative,
Not Applicable; see case narrative.

Date:

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10114198

Date Extracted: 10/27/98
Date Analyzed:. 11!3t98

i
i
i

Percent
Recovery

19
82
89
91
84
105
99
89
78
NA

Units: rng/Kg (ppm)
Basis: Dry

CAS
Perce~t

Recovery
Acceptance    Result

Limits Notes

30-120

60-130
60-t30

60-t30
60q30

60-t30
60-130
60-t30

60-i30
60-130 IT

KMB00007639



Client:
Project:
LCS Matrix:

Sample N~ne:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crowser, Inc.
Port of Portland Temmaai 415624

Soil

Laboratory Control Sample
Kgg07097-LCS

Labolatory Control Sample Summary
Total Metals

Service Reqnest: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: !0/27f98
Date AnM~ed: 1113198

Units: mgf’Kg (ppm)
Basis: IX7

Environmental Resource Associates #238

Prep Analysis True Percent Control

Analyte Method Method Value Result Recovery Limits

Antimony EPA 3050B 200.8 59.6 67.2 113 20-i80
Arseai¢ EPA 3050B 200.8 82.4 58.2 71 62-138

Cadmium EPA 3050B 200.8 94.3 67.2 71 55-144

Chrolrdttm EPA 3050B 200,8 97.8 73.0 75 69-131

Copper EPA 3050B 200.8 81.3 61.5 76 62-138

Lead EPA 3050B 200.8 190 148 , 78 60-140

¯ Mercury 7471A 747IA 1.34 1.3t 98 4%i51

Nickel EPA 3050B 200.8 164 1 t 9 73 6%133

Silver EPA 3050B 200.8 113 144 127 65-134

Zi~e EPA 3050B 200.8 131 75.8 58 56-144

Renault
Notes

00135

KMB00007640



/ Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, ]INC.

Port of Portland Tema~na1415624
Sediment

QA/QC Report

Sample Name:
Lab Code:
Test Notes:

B,a.teh QC
K9807I 15-004

Duplicate StLWanary
Total Metals

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper

° ~ Lead
~.) Memury

Nickel
Silver
Zinc

Prep Analysis Sample
Method Method MRL Result

EPA 3050B 200.8 0.1 0.2
EPA 3050B 200.8 2 5
EPA 3050B . 200.8 0.1 2.0
EPA 3050B 200,8 0~3 24~6
EPA 3050B 200.8 0.5 45.3
EPA 3050B 200.8 0.1 288

7471A 7471A 0.02 0.06
EPA 3050B 200,8 1 2l
EPA 3050B 200.8 0.1 0.4
EPA 3050B 200.8 2 7~8

Dnplicate
Sample
Result

0.4
5
1.3

25.4
42,2
244
0.08
2I
0.6
297

Average

0.3
5
1.6

25.0
43.8
266
0.07
2I
0.5
548

A Oatside acep~ce lknits; zee ¢ose narrative.

Date:

Service Reqjaest: Kgg07097
Date Collected: NA
Date Received: NA

Date Extracted: t0/28/98
¯ Date Analyzed: I I!4198

Uni~: m~#Kg (ppm)
Basis: Dry

Relative
Percent

Difference

67
<1
44
3
7
16
28
<l
4O
91

Result
¯ Notes

A

00136
Page No.:

i
I
I
I
i
I
i
I
I
I
I
I
I
I
I
I
i
I
I

KMB00007641



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Te~t Notes:

Antimony
~-serdc
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~port

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Batch QC
K9~071154)04

Matrix Spike Smrtmary
Total MetaIs

Spiked
Prep Analysis Spike Sample Sample

Method Method MRL LeveI Result Result

EPA 3050B 200.8 0.1 100 0,2 17.6

EPA 3050B 200.8 2 40 5 42

EPA 3050B 200.8 0.t I0 2.0 10.0

EPA 3050B 200.8 0.3 40 24.6 61.6
EPA 3050B 200.8 05 50 45°3 91.8
EPA 3050B 200.8 0.1 !00 288 338

7471A 7471A 0,02 ! 0,06 1,15

EPA 3050B 200.8 1 100 21 111

EPA 3050B 200.8 0. I 10 0.4 7.2

EPA 3050B 200.8 2 100 798 380

Service Request: K9g07097
Date Collected: NA
Date Received: NA

Date Extracted: I012819g

Date Analyzed: 1114198

Units: mg~ (ppm)
Basis:

CAS
Percent

Recovery
Percent Acceptance Result

Recovery. Limits Notes

17 30-120 A

92 604 30
80 60-130
92 60-130
93 60-130

50 60-130 A
I (19 60-t 30

90 60-130
68 60q30

NA 60-I30

A
NA

Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

Approved By: Date:

KMB00007642



Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Te~tNotes:

A~alyte

Antimony
Arsenic
Cadmium
Cbxomium
Copper
Lead
Mercury
Nickel
Silver
Zkn~

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Soil

QA/QC Report

LabomtoW Contro! Sample
K9807097-LCS2

Laboratory Control Sample Sum_maly,
Total Metals

Environmental Resource Associates #238

,Prep Analysis True
Method Method Value

EPA 3050B 200,8 59,6 49.5
EPA 3050B 200.3 82.4 63.9

EPA 3050B 200.8 94.3 6t.8

EPA 3050B 200.8 97.8 68.5

EPA 3050B . 200.8 8t.3 57.5

EPA 3050B 200.8 190 142
7471A 7471A 1.34 t.16

EPA 3050B 200.8 164 tit
EPA 3050B 200.8 li3 104

EPA 3050B 200.8 131 73.2

Percent
Recovery

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date B~racted: 10/28/98
Date Analyzed: t

Control
Limits

Units: mo~:g (ppm)
Basis:. Dr,]

83 20-180

78 62-t38
66 55-I44

70 69-131

7t 62-138

75 60-140

87 49-15I

68 67-]33

92 65-134

56 56-144

Result
Notes

I
I
i
I
I
I
I
I
I
!
I
i
i
I
i
i

Approved By:
LCS~0322~5

0709XCP.EA1 - LCSS (2)

I
00138Yage No,:        i

KMB00007643



’CIient:
Project
Sample Matrix:

Sampte Name:
Lab Code:
Test Notes:

Copper

~Mercury
Niekei
Silver

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port o£ Portland TezmhaM 4t5624

Batch QC

K98071 ! 5-004

Matrix Spike
Total Metats

Spiked
Prep Analysis Spike Sample Smnple

Method Method MRL Level Result Result

EPA 3050B 200,8 0.1 100 0,2 17,6

EPA 3050B 200.8 2 40 5 42

EPA 3050B 200.8 0.1 10 2.0 10.0

EPA 3050B 200.8 0,3 40 24.6 61,6

EPA 3050B 200.8 0.5 50 45,3 91.8
EPA 3050B 200,8 0.1 100 288 338

7471A 7471A 0.02 1 0.06 1.15

EPA 3050B 200,8 1 100 21 Ili

EPA 3050B 200.8 0,1 10 0.4 7.2

EPA 3050B 200.8 2 100 798 380

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10128198
Date Analyzed: 1114198

Urdts: rn-dKg (ppm)
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recove~ Limits Notes

17 30-120 A
92 60-130
80 60-!30
92 60-130
93 60-130
NA 60-I30
I(19 60-130
9() 60-130
68 60-130
NA 60-130

IlIA Out~ide acceptance limits; see case narrative.
Not Applicab|e; see case narrative.

00139

KMB00007644



C!ient:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hint Crowser, Inc.
Por~ of Po~dand T~rminal 4/5624

Analyte

Antimony
Arsenic
Cadmium
Ct~omitma
Copper
Lead
Mercury
Nicke!
Silver
Zinc

Initial Calibration Verificatioa (ICY) Summary
Metals

Units: ~g/L (ppb)

Inorganic Venv.~res ICV

WFIIe

Value Result

200.8
200.8
200.8
200.8
200,8
200.8

7471A
200.8
200.8
200.8

50.0
50.0
25.0
20.O
25.0
50.0
5.0
50.0
25.0
50.0

51.9
5!.8
26.2
20.7
25.9
51.5
5.32
51,4
25.7
51.9

Approved By:
[CV~PA/Iq2194

~TO97]CP.F~I - ~GV I

Date:

Service Request:
Date Analyzed:

Percent
Recovery

1.04

1115
1(14
104
103
1116
I03
11t3
104

K9807097
11/3/98

00140
Page NO,:

/

I
I
I
i
I
i
I
I
I
I
i
I
I
i

KMB00007645



Client:
Project:

ICV Source:

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Sliver
Zinc      ’

COLU-~BIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, hac. Service Request:
Port of Portland Tern~nal 4t5624 Date Analyzed:

Initial Calibration Verification (ICV) Summary
Metals

Uaits: ~giL (ppb)

Inoxgartic Ventures ICV

Method
Tnle

Value Re~lt

200.8
200,8
200.8
200.8
200.8
200,8
7471A
200,8
200.8
200.8

50,0
50:0
25.0
20.0
25.0
50.0
5,0
50.0
25.0
50.0

50.8
5!.2
25.9
20,6
25.6
52.2

50.9
25.2
52.0

Percent
Recovery

102
102
104
103
102
104

102
101
104

K9807097
! 114/98

Date:
00141

Pag~No,:

KMB00007646



Client:
Pro~ect:

COLUMBIA ANALYTICAL SERVICES, INC.

QMQC Repor~

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

ICV Source:

Analytc

Antimony
Arsenic
Cadmimn
Chromium
Copper
Lead
Mercury
Nickel
SiNer
Zin~

INfial Calibration Verification (ICV) St~mmary
Metals

Units: ggiL(ppb)

~norganic Vemu~s [CV

Nethod
True
Value Result

200.8
200.8
200.8
200.8
200.8
200.8
747tA
200.8
200+8
200.8

50.0
50.0
25:0
20.0
25,0
50.0
5.0

50.0
25.0
50.0

49.8
51.0
25,5
20.2
25.7
51.4

5t.1
25.!
50.9

Approved By:
ICVEP~dI02194

070971C~EAt - ICV (3)

Dgte:

Service Request: K9807097~

Date Analyzed: I1/4/98

Percent
Recovery

[00
102
102
10! ’
103
103

I02
100
102

i
i
i
I
!
I
I
i
1
I
i
I
I
I
i
I
i

I

KMB00007647



,Aient:
Project:

COLUMBIA ANALYTICAL SERVICES, 1NC.

QA/QC Report

Hart Crowser, Inc. Service Request
Port of Portland Terminal 4/5624 Date Amflyzed:

K9807097
! 1 t3198

Continuing Calibmfion Verification (CCV) Stmamary
Metals

Units: ~g¢L (p~b)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

EPA
Method

True CCVI    Percent    CCV2    Percent CCV3    Percent
VMue Remit Recovery Result Recovery Result Recovery

200.8 25.0 25.6 102 25.4 I02 25.9 104
200,8 25.0 25.0 100 25.2 I01 25.4 ’ 102
200,8 25,0 25,3 !01 25,0 tO0 ¯ 25.9 104
200.8 25.0 25,0 100 25.3 t01 25.6 102
200.8 25.0 25.3 10I 25.4 I02 25.8 103
200.8 25.0 24.8 99 25.3 I 01 25.5 102

747 t A 5,0 5,05 101 4.99 100 4,92 98
200.8 25.0 25.3 !01 25.2 101 25.8 103
200.8 25.0 25.0 t00 25.1 100 25. I 100
200.8 25.0 25,3 101 25.3 101 25.8 103

Date: 00143

KMB00007648



Cliem:
Project:

COLUMBIA A~ALYTICAL SERVICES, ~C.

o QA/QC Report

Hart Crowser0 Inc.
Port of Portland Terminai 4/5624

Continuing Cah’bratiort Verification (CCV) Summary.
Metals

Units: ~gfL (ppb)

Antimony
A~senic
Cadmi~ma
Chromium
Copper
Lead
Mercury
Nickel
Sitver
;inc

Service Request:
Date Analyzed:

K9807097
I1/3/98

Approved By:

True CCV4    Percent    CCV5    PercentCCV6

VaIue Result Recovery Result RecoveryResult

200.8 25.0 25.6 102 24.7 99 24.6

200.8 25.0 25.2 101 25.5 102 25.4

200.8 25,0 25.5 102 24.7 99 24~8

200,8 25.0 25.4 102 25.2 101 25. I

200.3 25.0 25.8 103 25.4 102 25.2

200.8 25.0 25.1 100 27.5 110 26.9

7471A 5.0 4~87 97 5.05 101 -

200,8 25.0 25.6 I02 25.2 101 25.0

200.8 25.0 25.4 I{32 25,1 t00 24.4

200,8 25.0 25,6 102 25.6 102 25.4

Date:

I
I

i
I

Percent I
Recovery

~o2
100
101

I00

102

I
I
I
I

I

I

KMB00007649



COLI/MBIA ANALYTICAL SERVICES, INC.

QA/QC Repor~

Har~ Crowser, Inc. Service Request:
Po~t of Portland Terminal 4/5624 Date Analyzed:

K9807097
1113/98 ~

Continuing Calibration Verification (CCV) Summary
Metals

units: ~gs!, (ppb)

A~ow
Arsenic
Cadmium
Cbxomium
Copper
Lead
Mercury
Nickel
Silver
oiltc

EPA
Method

True CCV7    Percent    CCV8    Percent    CCV9    Percent
Value Result Recovery. Result Recovery.    Result Recovery

200.8 25.0 24.5 98 25.1 1.00

200,8 25.0 25.3 101 25.1 l(lO

200.8 25.0 24.5 98 25,2 101

200.8 25.0 25.1 t00 25.3 I01

200.8 25.0 25.1 100 25.0 !00

200.8 25.0 27.4 ! !0 25.6 102

7471A 5.0 - -
200.8 25.0 24.8 99 25,3 I01

200.8 25,0 24.8 99 25,0 100~

200.8 25.0 25,4 102 25.3 10t

25.2
25.4
25.3
25.4
26.0
25.4

25.4
25.2
26.0

101
102
101
102
104
102

102
101
104

Approved By: Date: 00145

KMB00007650



Client:
Project:

Analyte

COLUMBIA ANALYTICAL SERVICES~ INC,

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

QA]QC Report

Continuing Calibration Verification (CCV) Summaw.
M~ta!s

Units: gg/L (ppb)

EPA
Method

Service Request:
Date Analyzed:

K9807097
1173/98

True CCV10    Percent    CCVll    PercentCCVI2
Value Result Recovery Result RecoveryRes’alt

Antimony 200,8 25.0 23.9 96 25.0 ’ 100 24.9

Arsenic 200.8 25.0 26.3 105 25.0 100 25,0

Cadmium 200,8 25.0 24.0 96 24.8 99 24.8

Ckromium 200.8 25.0 25.0 !00 25.0 100 24.6

Copper 200.8 25.0 26.2 !05 24.8 99 25,3

Lead 200.8 25.0 26. [ I04’ 25.1 ¯ !O0 25.2

Mercury 7471A 5.0 - -
Nickel 200.8 25.0 25,2 t01 25.1 ,100 25,5
Sitver 200.8 25.0 24.0 96 25.0 100 25.0

2nc 200.8 25.0 26,7 107 25.0 i00 25.3

I

I
i

Percent I
Recovery

,oo |
100

98
101

10I_ i
102
I00

II01

Apt~roved By:

OTt~97[CP EAI - CCV7-9 (2.) 1114~g

Date: 00146
Pa~. No-

I
I
I
I
I
i
I

KMB00007651



Anatyte

Amimony
Ar~nio
Cadmium
Ch~omS, um
Copper
Lead
Ivlercmy
Nickel
~Silver

.jnc

COLIIMBIA A~ALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request:

Port of Portland Terminal 415624 Date Anal.~zed:

Continuing Calibration Verkqcatiort (CCV) Stmtmary
Metals

Unit~: gg/L

EPA True CCV13 Percent
Method Value Result Recovery

200.8 25,0 24.3 97
200.8 25.0 25.1 100
200.8 25.0 24.8 99
200.8 25,0 25.0 t00
200.8 25.0 25.3 101

200.8 25.0 25.5 102
747IA 5,0 -
200,8 25.0 25.2 10t
200.8 25.0 24.8 99
200,8 25.0 25.3 101

K9807097
1113/98

00147

KMB00007652



Client:
Project:

Anaiyte

Antimony
A~seni¢
Cadmium
Chromi~ml
Copper
I~ad
Mercury
Nickel
Silver

COLUMBIA ANALYTICAL~ SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portlalld Terminal 4/5624

Continuing Calibration Bla~ (CCB) Sununary
Me~ats

Ur~s: ~g/L (Pl~b)

Service Request: K9807097
Date Anhlyzed: 11/3/98

EPA CCB1 CCB2 CCB3 CCB4
Method MRL Result ¯ Result Result Result

200.8 0.02 ND ND ND
200.8 0.5 ND ND
200.8 0.02 ND 0.02
200.8 0.06 ND 0.i1 iNN)
200.8 0.1 ND ~
200.8 0.02 ND ND
7471A 0.001 ND ND, ND
200.8 0o2 MID ND ND
200.~ 0,02 ND ND ND
200.8 0.5 ND ND ND

ND
ND
0.03
0.I1
ND
ND
ND
ND
ND
ND

I

I
I
I
I
i
I
I
I
i
I
I
I
i
I

00148
Pag~ No~

I

KMB00007653



Client:
Pro~ect:

COLUMBIA ANALYTICAL SERVICES, INC,

QA!QC

Har~ Crowser, Inc.
Port of Polfland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 1If3t98

fl

Continuing Calibration Blank (CCB) Summary
Metals

Urdts: ~g/L (ppb)

EPA CCB5 CCB6. CCB7 CCB8
Method MRL Res~alt Result Result Resnlt

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ~ ND ND !qD
Cadmium 200.8 0.02 ND ND ND ND
Chzomiuln 200.8 0.06 0.13 0.10 0.1 ND
Copper 200.8 0.1 ND ND ND ~
Lead 200.8 0.02 0.21 0.11 0.11 ND
Merculy 747! A 0.001 ND -
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 ND ND ND 0.02
Zinc 200.8 0.5 ND ND ND ND

fl
fl
fl
H

11

Date:

KMB00007654



Analyte

Antimony
A~senic
Cadmium
Chromium
Copper
Lead
Mercury
N~cke!
Silver
Zinc

COLUIVlBIA ANALYTICAL SERVICES, INC.

QAJQC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Conlin~ng Cah~bration Blank (CCB) Summary-
Metals

Units: ggiL (ppb)

Service Request:
Date Analyzed:

K9807097
1113198

EPA CCB9 CCB10 CCBll CCB12
Method ~¢IRL Result Result Result Result

ND
ND
ND
0.06
ND

ND

200.8 0.02 ND ND
200,8 0.5 ND ND
200.8 0.02 ND ND
200.8 0.06 bid ND
200.8 0.1 ND ND
200.8 ,0,02 ND ND
747IA 0.001 -
200.8 0.2 ND ND
200.8 0.02 0.03 0.03
200.8 0.5 ND ND

ND
ND
0.02

ND

i
I
I
I
I
I
I
I
I
i
I
I
I
I

Approved By:
C~-B4SMR:UI~)2t 94

~,70971CP.EAI -,CCB (3)

o o

I
I
i
I
I

KMB00007655



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC R~oort

Hart C~owser, Inc,
Port of Portland T~rminal 4/5624

Service Request:
Date Analyzed:

K9807097
t I/3/9g

g
g
lJ

Analyte

Antimony
A~senic
Cadmium
Chromium
Copper
Lead
M~mry
Nickel
Silver
Zinc

Continuing Cal~ration Blank (CCB) SummalT
Metals

Units: g~QL (ppb)

EPA CCBI3
rdethod MRL Result

200.8 0,02 ND
200,8 0.5 ND
200.8 0.02 N-D
200,8 0,06 ’ ND
200.8 0.1 ND
200.8 0.02 0.19
7471A 0.00I
200.8 0.2 ND
200,8 0.02 ND
200,8 0,5 ND

g
O
O

II
" - Approved Date:

KMB00007656



Client:
Project:
Sample ~Iatri~:

Prep Method:
Analysis Method:

Sample Name

COLUMBIA ANALYTICAL SERVICES, I~C.

QMQC Report

Hart Crowser, ~c.
Port of Portland Tertrdaa1415624

Sediment

Surrogate Recovery Surmmry
Northwest TPH-Dx

EPA 3550B
NWTPH-Dx

Lab Cede
Test

Notes
Percent

c-TerphenyI

K9~07097-007
Kgg07097.013

K9807097-014
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K%07097-037
K9807097-038
K9807097.039
K9807097-040
Kgg1023-MB

K9807097-0381vls
K981023-LCS
K98 t023-LCS2
Kgg [023-LCS3
K9807097-031Dup

76
82
69
86
59
63
74
84
73
67
42A
59
79
83’
82
76
71
97
92

Service Request:
Dale Collected:
Date Received:

Date Extracted:
Date Analyzed:

t4.9807097
10212198
I0114/98
10/23t98
10/31/98

Units: PF_~CERT
Basis: NA

Recovery
Chlorohexade~ane

85
74
95
65

81
73
47A
63
83
84
87
74
70

97

I
i
i
I
I
!

i
I
I
i
I
I

CAS Acceptance Limits: 50-150 50-150

00152

i
I

KMB00007657



COLUMBIA ANALYTICAL SERVICES, IHC.

QA/QC Repo~t

Client: Hart Crow~er,
Project: Port of Portland Terr~nal ,~/5624
Sample Matrix: Sediment

Duplicate S mmnary
Northwest TPH-Dx

Service Request: K9807097
Date Collected: I0/t2198
Date Received: 10114198

Date Ertracted: !0/23/98
Date Analyzed: 10/31/98

Sample Name: HC-,S-0 I
Lab Code: K9807097-031Dup
Te~,-t Notes:

U~ts: mgKg (ppm)
Basis: Dry

Prep
Analyte Method

Diesel
Lube Oil
Pencil Pitch
Pri~taae
Phytane
Fluoranthene

Analysis Sample
Method MRL Result

EPA 3550B lqW2~H-Dx 25 2!00
EPA 3550B NWq~H-Dx 100 ND
EPA 3550B NWTPHoDx 25 11000
EPA 3550B t"W/YPH-Dx 0.5 5.3
EPA 3550B NW]SPI:I-Dx 0.5 5,5
EPA 3550B NWTPH-Dx 0.5 120

Duplicate
Sample
Result

Relative
Percent

Average Difference

t600 1800 28
ND lqD <1
8500 9800 26
4.6 5.0 14
4,3 4,9 24
95 1!0 23

Result
Notes

Date: 00153

KMB00007658



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

A~alyte

Diesel
Lube Oil

A

Approved By:

~70~TPHC_a.G2 - MS H112/98

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser,
Port of Portland Terminal 4/5624
Sediment

QA/QC Report

Matrix Spike Summary
Northwest TPH-Dx

Service Request: K9807097
Date Collected: I0f12198

’ Date Received: 10/14198
Date Extracted: 10/23198
Date Analyzed: 10131198

HC.-S-08
Kgg07097-038Iv~

Units: mg/Kg (ppm)
Basis: Dry

Prep
Method

CAS
Percent

Spiked Recovery
Analysis Spike Sample Sample Percent Acceptance
Method MRL Level Result Res~alt Recovery Limits

Result
:Notes

EPA 3550B NWTPH-Dx 25 270 <t00 470 174 50-150
EPA 3550B NWTI?H-Dx 100 270 ND NA NC 50-I50

A

Outside acceptance limits; see case nan~tSve.

Date:~

i
I
I
I
I
I
I
I
I
I
I
i
I
I
i
I
I
I
I

KMB00007659



Client:
Project:
LCS Matrix:

Samplo Name:
Lab Code:
Test Not~:

Anab~e

Diesel
Lube Oil

COLUMBIA A_~ALYTICAL SERVICES, 12qC.

Hart Crowser, ~nc.
Port ofPortI~nd Termi.ual 4/5624
Sediment

QA/QC Report

Lab Control Sample
Kgg1023-LCS

Laboratory Control Sample Summary
Northwest TPH-Dx

Prep
Method

EPA 3550B
EPA 3550B

Analysis True
Method Value Remit

BW’~PH-Dx I00 75
NWa~H-Dx I00 97

Percent
Recovery

75

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/2319g
Date Analyzed: t013019g

Units: mffKg (ppm)
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

50-I50
50-150

Ii

~HC.,AG’Z. LCB IUI2.~

00155

KMB00007660



Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes: "

Analyte

Pencil Pitch

COLUMBIA ANALYTICAL SERVICES, INC.

Port of PortIand Terminal 415624
Sediment

Lab Control Sample
K981023-LCS2

Labomto.ry Cohtrol Sample Summary
Northwest TPH-D x

P~:ep Analysis True
Method Method Value

EPA 355013 NWTPH-Dx    53

Result

44

Percent
Recovery

83

Service Request: K98o7097
Date Collected: NA
Date Received: NA

Date Extracted: 10/23/98
Date Analyzed: 10/30/98’

Ultits: mEF~g (ppm)
Basis: Dry

CAS
Percent

Recovery
Acceptance

Limits
Result
Notes

50-150

Approved By: ~~/]/

L~7:~d~20597p
~7~97PH~G~ - LCS2 11117~95

Date:t__~~ 00156

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
i
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Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICA~ SERVICES, INC,

Hart Crow,=r, Inc,
Pc~ or’Portland Terminal 4!5624
Sediment

QA/QC Report

Lab Control Sample
K981023-LCS3

Laboratory Control Sample Summary
Northwest TPH-Dx

Prep
5"(ethod

~A 3550B
EPA 3550B

Analysis True
Method Value Result

NWTPH-Dx 1O0 60
NWIPH-Dx 53 37

Percent
Recovery

60
70

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extra.ted: t0123198
Date Analyzed: 10130/98

Uni;s: mgiKg (ppm)
Basis: D~

CAS
Percent

Recovery
Acceptance Result

Limits Notes

50-150
50-150

Date: 00157

KMB00007662



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

H3~ Crowser, ~c.
Port of Portland T¢~ 4/5524
Sediment

Prep Method:    EPA 5035
Anatysis Method: 8260B

Sample Name

QAJQC Report

Surrogate Recovery Summary
Votati!e Organic Compounds by GCAVIS

Lab Code
Test P e r c
Notes I~bmra~fl~romethane

K9807097-001
K9807097-002

’ K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-010
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K3807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K98070974)29
K9807097-031
K9807097-032
K980709%033
K9807097-034
K9807097-035
Egg07097-037

CAS Acceptance Limits:

Service Request: K9807097
Date Collected: 10!12 - 10/t3/98
Date Received: 10114198

Date Extracted: lo/2o - 10/27/98
Date Anal~ed: 10/20- 10127/98

Uaits: PERCENT
Basis: Dry

n t Recovery
Toluene-d8 4-Bromofluorobenzene

104 101 I07
97 105 109
10t 100 107
101 102 107
94 100 108
99 101 107
96 104 109
98 98
102 98 110
I00 96 109
t00 98 106
I02 102 112
t02 10t 113
io4 ]01" 111
I0] 98 109
98 98 108
100 102 II1
102 97 108
I0t 104 110
105 97 110
99 I01 104
99 102 112
95 96 108
I01 98 t1~
96 94 10I

75-132 85-109 49-131

~’P-3Q~XLT_b’UP-J0107199ga
07~9"fVO.4.T~7 2SIjR. 1 ~.!12/98 "

00158
Page No,:

I

I
I
I

I
I
I

KMB00007663



"~ampIe Matrix:

COLUMBIA ANALYTICAL SERVICES~ IN~C.

QA/QC Report

Hart CI’owser, Irte.

Port ofPortlaud Termhaat 4/5624
Sediment

~rep Ni[~thocl: EPA 5035
Analy~s Me~od: 8260B

Surrogate Recovery SummmT
Volatile Organic Compounds by GC/MS

Lab Code

Kgs07097-03g

K9807097-039
K9807097-040
KWG9803606-1
KWC_~)803607-1
KWCr%03629-3
I<WG9803699-1
K9807097-038MS
K9807097-038DMS
IC~G98036994
K9807097-040MS
K980709%040DMS

Test P e r c e n t
Notes Dibromofluoromethane

Service Request: K%07097
Date Collected: 10It3f98
Date Received: 10114198

"Date Extracted: 10120 - t0/27198
Date Analyzed: 10120 - 10127198

Unit~: PEKCKNT
Basis: Dry

R e e o v e r y
Toluene-d8       4-Bromofluorobenzene

93 9R 97
t06 103 101
96 104 97
t17 92 109
t06 96 112

89 106 98
88 98 I00
106 92 98
99 94 93
t10 95 112
t10 93 106
107 96 10l

CAS Aceelrt~ce Limits: 75-132 85-109 49-131 ~

Date: 00159

KMB00007664



COLUMBIA A~ALYTICAL SE~VI~S,

Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

~ Crow~er, !]a¢,

Port of Portland Termi.e, al 4/,5624
Sediment

Lab Control S~mapte
KWG9803699-2

QA/QC.Report

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Service RequEst: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/27198
Da~e Analyzed: i0/27198

Units: u~dKg (ppb)
Basis: Dry

Prep Analysis True Percent
Method Method Value Result Recovery

CAS
Percent

Recovery
Acceptance

Limits

TdeMoroethene (TEE)
Toluene
1,2-Diehlorobenzerte

EPA 5035 8260B 50 ’ 53 106 78-116

HPA 5035 8260/3 50 56 I 12 79-119
EPA 5035 8260B 50 48 94 77-I 18

EPA 5035 8260B 50 52 104 79-120

Result
Notes

I
i
I
I

i
I
i
i
I

I

Approved By:
5"J’R2 ~2.XLT._LC~i01071998*.

I
I
I
I

I

KMB00007665



O

COLUIV~IA ANALYTICAL SERVICES, INC.

Hart Crowser, hac,
Port of Portland Termimd 415624
Sediment

Sample Name: Matrix Spik~
Lab Code: Kga07097-038MS
Test Notes: F

Prep
Analyte Method

I3enzene EPA 5035
Trichlomethene (TCE) EPA 5035
Tolueae EPA 5035
!,2-Diehlorobenzerte EPA 5035

QA/QC Report

lVIatrix Spike Summary
Volatile Organic Compounds by GC/MS

Spiked
Analysis Spike Sample Sample
Method MRL Level Result Result

g260B 14 140 ND !10
8260B 14 140 ND 110
8260B !4 140 ND 93
8260B 14 140 ND 72

Service Request: K9807097
Date Collected: 10113198
Date Received: 10130198 -

Date Extracted: 10127198
Date Analyzed: 10127198

Units: u~g (ppb)
Basis: Dx3,

CAS
Percem

Recovery
Percent Acceptance Result

Recovery Limits      Notes

79 57-12I
79 45q27
66 34-134
51 34-!3I

li

!!

The MRL is devated because of the low percent sohds in the ~mple as r~cdved.

Date:

KMB00007666



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES,

¯Hart Crow~r,
Port of Pordand Te~ 415624
Sediment

Sample Name: Duplicate Matrix Sp~e

Lab Code: K9807097-038M$

Test Notes: F

Prep
Analy~e Method

QA/QC Report

Benzene EPA 5035
Tfieh!oroethene (TCE) EPA 5035
Toluene EPA 5035
1,2-D~chlorobenzeae EPA 5035

Matrix Spike/Duplicate Mat6.x Spike Sunmmry
Volatile Organic Compotmds by OC/IVIS

K9807097-038DMS

Service Request: K9807097
Da, te Cellected: 10113198
Date Received: 10114198

Date Exnmcted: I0127198
Date Analyzed: 10127198

Ba~: Dry

/
i
!
I

Percent Recovery
CAS    Relative       I

Spike Level Sample Spike Result Accurate Percent ResuIt.Analysis
Method MRL MS DIvLS Result tvh$ DM$ ’M3 DM$ Limi~ Difference Notes

8260B 14 140 140 ND t10 120 79 86 57-t21 9
8260B 14 140 I40 ~ ti0 120 79 86 45-127 9
8260B 14 140 140 ND 93 110 66 79 34-134 17 ~1~

|8260B 14 140 140 ND 72 90 51 64 34-!31 22

The MILL is elevated because of the low percent solids in the sample as received.

I
I-
I
I
I
!
i
I

KMB00007667



’ ~ample Matrix:

’ Sam~l~ Name:

~ab Code:

es~ N~t~:

COLIJM~IA ANALYTICAL SERVICES, l~lC.

QA/QC Rq~ort

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sedimem

Service Request: K9807097
Date Collected:10113/93
Date Received:i0114198

Date Extracted:10127198
Date AnaIyzed: 10/27/98

Matrix Spike!Duplicate Matrix Spike Summay
Volatile Organic Compounds by C-C/M3

Duplicate Matrix Spike
K9807097-040MS
F

K9807097-0uIODMS
U~its: u~
Basis: D~

Prep
Method

Percent Recovery
CAS    Relatlve

A~alysis Spike Level Sample Spike Result Acceptance Percent Result
Method blRL MS DMS Result NLS DMS ~ D~ L~ Differenc~ Notes

EPA5035 8260B
EPA5035 8260B
EPA 5035 8260B
EPA5035 8260B

10 146 148 ND 168 149 115 10t 57-121 13
10 I46 148 ND I75 153 120 I03 45-127 15
10 146 148 ND 143 129 98 87 34-134 I2
10 146 t48 ND t54 97 105 66 34-131 46

~F The MILL is elevated became of the low perc~at solids in the sample as received.

KMB00007668



Project:
$ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, tnc.
Port of Portlm~d Terminal 415624
Sediment

Prep Method: EPA 3550A
Analysis Method:

Sample Name

2b-?HL
PHLD6
NBZ
2FBPH
246TBPHL

~ NA
A

QA/QC Report

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Lab Code

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K980709%007
K9807097-008
K9807097-0I 1
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019

¯ K9807097-020
K9807097-022 ~
K_9807097423
K98070974)02MS
K9807097-002DMS

CAS Acceptance Limits:

Service Request: K9807097
Date Collected: 10/12-I3/98
Date Received: 10114198

Date Extracted: 10/21t98
Date Analyzed: 1114-26t98

Units: PERCENT
Basis: NA

Test P e r e e n t R e c o v e r y
Notes 2FPHL    PHLD6 NBZ 2FBPH 246T]3PHL TPH

2-Fluorophenol
Phenol-d5
Nitrobenzene<15
2-Fluorabiphenyl
2,4,6-Tribromophenol
!mTerphenyl-dl 4

Not Applicable; see ca~e marrative.
Omside acceptance 1Lmit~; se~ case narrative.

53 60 72
61 47 78
NA NA. NA
NA NA NA
58 75 120
58 63 111
47 18 60
NA NA HA
NA NA NA
64 75 82
5O 12 78
NA NA NA
NA NA NA
43 52 61
57 2 A 84
57 42 64
58 34 65

46 51 37
53 56 44
NA NA NA
NA NA NA
66 72 69
76 78 81
36 45 38

NA lqA NA
NA NA NA
55 62 59
I9 A 40 51

HA NA NA
NA NA NA
35 37 31

2 A 12 A 60
49 5l 45
48 53 44

31-106 37-i04 22-123 15-117 !2-1 t6 19-140

I!
il
ii
ii

Approved By: Date: 00164
g
g

KMB00007669



Project:
Sample Matrix:

COLUMBIA ANALYTICAL’ SERVICES, INC.

QA/QC Report

Hart Crowse~,
Port ofPorda~d Temfin~ 415624
Se~t

~Prcp Method:    EPA 3550A
¯ Analysis Method: SIM

~Sample Name

HC-VC-42-SI

~HC-VC42-S2
HC-S-01
HC-S-02

HHC.N-03
He-S-04
HC~05

UHC~-06

HC-S-09

Lab Code

K9807097-025
Kgg070974)26
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
KgS07097-037

K9807097-038
K.9807097-039
K9807097-040

Surrogate Recovery Summary
Base Neu~aYAcid Semivolafile Organic Compounds

Test P e r c e n t
Notes 2FPHL    PHLD6 NBZ

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10114198

Date Extracted: 10121198
Date Analyzed: 11126198

Units: PERCENT
Basis: NA

Recovery
2FBPH 2461"BPHL    TPH

35 37 34 41 62 68
40 39 40 46 57 68
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
45 42 40 55 46 71
43 38 36 48 63 80
35 34X 33 41 56 67
43 36 X 40 48 67 81
45 40 43 52 71 83
33 26 X 33 40 46 62
46 34X 36 52 69 87

CAS Acceptance Limits: 31-106 3%104 22-123 15-117 12-116 t9-140

~
2FPHL

246TBPHL
I’PH

2-Fluorophe~oI
Phenol-d5
Nitrobenze~e-d5
2-Fluorobiphesyl
2,4,6-Tdbromophezol
p-Terphenyl-dl4

Not Applicable; s~ case mn-afive.
Se~ C~se Narrative.

Approved By:

00165

KMB00007670



~tn~e ~atHx:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser,
Port of Portlaad Terminal 4/5624
Sedimeat

Prep Me~od:     EPA 3550A
Analysis Method: SIM

Sample Name

Lab Control Sample
Lab Control Sample
Method Blank
Method Blank

Surrogate Recovery Summary
Base Neutral/Acid Semivolatfle Orgaaic Compounds

Lab Code ¯
Test
Notes 2FPHL

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: I0/21198
Dale Analyzed: 11125198

U~its: PERCENT
Basis: NA

Percent Recovery
PHLD6    lqBZ    2FBPH 246"r~PI-IL     TPH

¯ KWG9803614-3 49 66 68 71 35 85
KWGg803615-3 47 63 65 70 38 8I
KWG98036t4-4 IIA 38 67 69 2A 94
KWCr98036IS-4 27A 5t 68 70 12 98

A

CAS Acceplanc~ Limits:

2-F1norophenol
Phenol-d5
Nitrobeaze~e-d5
2-Fluorobiphellyl
2,4,6-Tribromophenol
p-TerpheByl-di4

Outside aeeeptmaee limit~, see c~me narrative.

31-106 37-t04 22-123 I5-117 12-116 19-140

!
!

Approved By:, Vat°: 0016 
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g
droiect:
¯ "ZampIe M[atrtx:

g
Code:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Halt Crowscr, I~¢,
Poet of Portlm~d Tem~al 415624
Sedim,nt

QA/QC Report

HC-¥C-18-$2
K98070974302MS,

Matrix Spike/Duplicate Matrix Spike S~nmary
Base NeutraYAcid Semivolatile Organic Compounds

K9807097.002DMS

Method
Analysis Spike Level SampleSpike Result
Method MRL MS DMS Result 1~ DMS

EPA 3550A $12¢~ 200 230 240 ND t30 140
EPA 3550A SIM 200 230 240 ND 230 190
EPA 3550A SIM 600 230 240 ND 46 45
EPA 3550A Sll~ 200 230 240 1900 NA NA

Service Request: Kgg07097
Date Collected: 10112/98
Date Received: 10/14198

Date Extracted: 1012t198
Date Analyzed: I t/25!98

um~: ugtgg @~)
Basis: D~

Percent Recovery
CA~ Relative

Advisory Percent
MS DlVIB Limit~ Difference

57 58 20-99 2
100 79 26-104 23
20 19 10-145 5
N’R NR t8-144 NR

Result
Notes

g

Not Applicable; see case narrative.

O, ppmvod By:

I! 07~97SVM,CH7 ~ DM$ I~.~,~3

00167

KMB00007672



CHent:

LC~ Matrix:

Samplo Name:
Lab Code:
Test Notes:

Phenol
Acenaphthene
P~ntacMorophenol

COL~I& ANALYTICAL SERVIL’~S, INC.

Hart Crowser, Inc.
Peg of Portland Term~a1415624
Sediment

QA/QC Report

Lab Control Sample
KWGg803614-3

Service Request: K9807097
Date Collected: NA
Date R~ceived: NA

Date Extracted: 10/21198
Date Analyzed: I 1/25/98

Laboratory Control SampIe Sttmmary
Base Neutral/Acid Semivolatile Organic Compounds

Prep Analysis True Percent
Method Method Value Result Recovery

U~its:
Basis:

CAS
Percent

Recover~j
Advisory

Limits

EPA3550A SIM 250 160 6~ o 21-110

~A3550A SIM 250 180 72 2%109

EPA 3550A SIM 250 130 52 1O-120
EPA3550A SIN/ 250 220 88 39-149

Remit
Notes

fl

ApprovedBy: Date:
!
!
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CHeat:
Project:
LCS Matrix:

Sample Name:
La~ Code:
Test Notes:

A~alyte

AcenaphthCne
Pentachlorophenol

COLUMBIA ANALYTICA~ SERVICES, L~C.

QMQC Report

Hart Crowser, Inc.
Port of Portland Tennin~ 4t5624
Sediment

Lab ControI Sample
KWG9803615-3

Service Request: K9807097
Date Collected: NA
Date Received: NA

’ Date Extracted: 10/21/93
Date Analyzed: 11125/~g

Laboratory Control Sample Sm~omy
Ba~e NeuWal/Acid Semivolatite Organic Compounds

Units: u~Kg (ppb)
Basis: Dry

Prep Analysis True Percent
Method Method Value Result Recovery

CAS
Percent

Recovery
Advisory
Limits

EPA 3550A Slim 250 150 60 21-110
EPA 3550A 8IM 250 170 68 29-109
EPA 3550A 8IM 250 54 22 10-120
EPA 3550A SIM 250 190 76 39-149

Result
Notes

11
!1
!1
U

11
!!

Approved By: Date:
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1. f.            --/-,, ..</- . ....
Were cu~tk:x:ly seals on outside of
If yes, how many md where?.

Were ~ intact a~d signature & dar~ correct?

3. COC #

5.

6.

7.

8.
9.

t0.

11.

Were all of the preserved bottles received at the tab with the al:rproprlam

Were VOA vials checked for absence of air bubbles, and if present., noted below?

12.      Did the bottles originate from CAS/’K or a branch laboratory?.

Explain any di~rel:~ncies 0~ ~’~ g.t4"~ ~ ~’_~l,,d~ t~’-,~’~,~ /-/d- -~-

0.0175
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Columbia Analy’~cal ~ces Inc.
Co~ler Re~eil~ A~d Preservation Form

I
i
i

f.

6.

7.

9.

Explain any discrepancies O,--’d" ...~ o~. d--~-l~ hl:~:,~,~J,i-,

Were eustc~y papers properly filled o~tT(’mk, signed, etc.)?

Did all bottles arrive ha good condidon (unbroken)?

Were all bo~e labe!s complete (i.e.’ analysis, p~erv-a~on, etc.)?

Did el1 bo~e labels and ta~s a~ee with custcdy pal:ers?

Were the correct types of bottles used for the testa indicated?

Were all of the pre.~rved bottles received at the lab with me at:rp~c~riate

Were VOA ~ checked for ab.~nce of ak" bubbles, and ifpre~nt, noted below?

Did the bottles ori~-mte from CAS/’K or a branch hn.boratory?

I

.................. received ou~de_of tem_~
Sample Number

I
I
I
i
i
I
I
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PORT OF PORTLAzN~D SEDII~IENTS, TERIVHNAL 4 REM~DIATION I]~VESTIGATION:
FRESHWATER SEDIMENT TOXICITY TESTS.,

Submitted to.

Hart Crowser Inc.
Five Center Point Dr., Suite 240

Lake Oswego, OR 97035,

Submitted by

~ Northwestern.Aquatic Sciences
P.O. Box 1437

Newport, OR 97365

February 26,1999
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EXECUTIVE SUMMARY OF SEDIIM[ENT BIOASSAYS

Four sediment bioassay tests were conducted for Hart Crowser, Inc. for the Port of Portland, Terminal 4 Remedial
Investigation. Phase t tests (Table 1).were 592-1 and -2, 10-day tests vAth the amphipod Hyale!la azteca and the
midge Chironomus tentans, resl~eetivety. Sediments HC-S-26, HC-S-28, HC-S-35, HC-S-36, HC-S-39, and
S-42 were tested and the results for each compared against those from the appropriate tested reference sediment,
either HC-Ref-B or HC-Ref-C, Following receipt by Ha_r( Crowser of the Tier I chemistry results, Phase II tests
(Table 2) with Hyalet!a (592-3) and Chironomus (592-4) were conducted, with sediments HC-S-01, HC-S-O4, HC-
S-05, HC-S-07, HC-S-11, HC-S-t6, HC-S-19, HC-S-22, HC-S-24, and HC-S-30, Results from each were again
compared against those from the appropriate reference sediment, information on test, reference, and control
sediments is provided in Table 3.

~NDIVIDUAL TEST RESULTS

Phase I,,amphipod. Fl~.valetta a~eca .1g-day survival test (592-1) - - "

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected in the overlying water (detection limit 0.02 me/L) at either the
beginning or end of the test. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to
1,0 mg/L. The test met acceptability criterion specified in the protocol with 98,8% mean control sin-viral
(80% required). Survival of 96.3% and 98.8% in reference sediments HC-Ref-B (NAS#1g57F) and HC-Ref-C
(NAS#1858F), respectively, met the 70% sm-vival criterion specified by the Dredged Material Evaluation
Framework Guidance for the Lower Columbia River Management Area. The reference toxicant (positive
control) result was within the laboratory’s ¢ontrot chart limits (17.0 gg/’L; eontrot chart mean ± 2 S.D. = 12.8 _+
iO.1).

Test results

Survival in the control sediment was not significantly different from that in either reference sediment. Only
two significant differences were detected in comparisons of test sediments to their appropriate reference
sediments. Survival in sample HC-S-26 (92.5%; NAS #I874F) was significantly tess than that in HC-Ref-C
(98.8%), and survival ~ sample HC-S-28 (83.8%; NAS #1875F) was significantly less than that in HC-Ref-B
(96.3%).

Phas.e...I r.idge_~Chirona.mus re.tans. I0~day su~iv_al and growth test 1592~2)

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected in the overlying water (detection limits, 0,02 rag/L) either at the
beginning or the end of the test. Ammonia-N in the overlying water ranged from <0,5 mg/L (deteetto~x limit)
to 1.5 mg/L. The test met acceptability criterion specified in the protocol with 85.0% mean control survival
(70% required) and 1.69 mg average control weight (0.6 mg requked). Survival of 71.3% and 80.0% in
reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#I858F), respeetively, met the 65%
survival criterion specified by the Dredged Material Evaluation Framework Guidance for the Lower Columbia
River Management Area. The reference toxicant (positive control) result was within the laboratory’s control
chartlimits (6.35 gi’L; controt chart mean± 2 S.D.=4.68 _ 2.t4). ..

Test results

Survival in the con=ol sediment was not significantly different from that in either reference sediment. Only
one significant difference was detected in comparisons of test sediment~ to their appropriate reference
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sed~*nents. Survival ~n sample HC-S-39 (58.3%; NAS #1873F) was significantly Iess than that ~u HC-Kef-B

(7~.~%).

Weights in the centre1 sechment were not significantly d~fferent from those in either ~eference sedknent. No
test sediments h~d weights significantly less than that in their appropriate reference sediment.

Phase !I arpphi~od, Hv_alella arteea lO-dav su~

Test acceptability

All water quality observations of overlying water temperatuze and dissolved oxygen were. within ~he protocol
specified mn~e~. Aznmon~a-N fin the overlying water ranged from <0,5 mg/L (detection limit) to 0,5 mg/L.
The test met acceptability criterion specified in the protocol with 85.0% mean control survival (30% required).

Survival of 86.3% and 73.3% in reference sediments HC-Kef-.B.~AS#1857F) and HC-Ref-C (’NAS#! 858F),
respectively, met the 70% survival criterion specified by the Dredged Materia! Evaluation Framework
"Guidance for the Lower Columbia River Management Area. The ~:eference toxicant (positive centre1) re~uit
was within the laboratory’s control chart limits (t5,2 ~tg/L; cbntrol chart rn~an ¯ 2 S,D. = 13.! - t0.2),

Test results

Survival in the control sedL~nent was not signit2cantly different from that in either reference sediment. Five
test sediments showed significantly lower survival than that ofthek appropriate reference sed~nents. Survival
~u samples HC-S-01. (65.0%; NAS #1859F), HC-S-04 (62.5%; NAS #1862F), HC-S-05 (71.2%; NAS
#1863F), HC-S-I6 (725%; NAS #1868F), and tIC-S-22 (70/0%, NAS #1872F) was.significantly less than that
in HC-Ref-B (87.5%).

Phase II mid- CMronomus t~ntans,.lO~dav su_rvivzl and..~r_owth test

Test acceptability

All water quality observations of overlying water temperature ~nd dissolved oxyg’en were with_in the protocol
specified ranges. Ammotfa-N in the overlyLug water ranged from~<0.5 mg/L (detection limit) to 0.5 mgiL.
The test met acceptability criterion specified in the protocol with 96.3% mean control survivai (70% required)
and 1.46 mg average control weight (0.6 mg requked). Survival of 87.5% and 78.8% in reference sedimenls
HC-Ref-B (’NAS#!857F) and I--IC-Ref-C (NAS#t 858F), respectively, met the 65% survival criterion ~ec~fled
by the Dredged Material Evaiuation Framework Guidance for the Lower Columbia Kiver Management Area.
The reference t0x~cant (positive control) re~.lt was within the laboratory’s control chart limits (3.14 g/L;
control chart mean ± 2 S.D. =4.88 ± 2.24).

Testresults

Survival in the centre1 sediment was not significandy different from that in either refere~e~ sedS.ment. Four
test sediments showed significantly lowe~ survival when compared to their appropriate reference sed2ments,
Survival in samples HC-S-01 ’(52.5%; NA$ #1859F), KC-S-04 (70.0%; NAS #1862F), HC-S-05 (68,8%;
NAS #1863F), and HC-5-22 (66.2%, NAS #1872F) was significantly less than that in HC-Kef-B (87.5%).

Weights in the control sediment were not significantly ddfferent from those in either reference sediment. Eight
test sediments had weights significantly less than that in theLr approprlat~reference sedknent Average
individual biomass in samples H~-S-01 (0.19 rag), HC-S-04 (0.37 rag), HC-S-05 (0.5 t rag), HC-S-07 (fl.59
rag; NAS #1864F), HC-S-11 (0.81 mg; NAS #1866F), and HC-$-16 (0.74 rag; NAS #1868F) was significantly
less than that in HC-Ref-B (1.15 rag). Average individual biomass in samples HC-S-24 (0.96 rag; NAS
#1873F) and HC-S-30 (0.95 nag; NAS #1869F) was s~gnific~mtly less than that in HC-Ref-C (h37 rag).
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TEST, REFERENCE, AND CONTROL SEDEVfENT INFORMATION

Test and reference sediments were provided to Northwestern Aquatic Sciences by t-Iart Crowser persormel and
subcontract personnel. The negative control sediment was colleeted by NAS personnel from an area adjacent to the
Highway 101 bridge at Beaver Creek, approximately 8 miles south of Newport, Oregon. The control sediment was
sieved through a 1.0 mm screen and rinsed with dilution water before use. Test and reference sediments were
ptaeed under nitrogen upon receipt Al! sediments were stored at 4~C ha the dark until used, Sample identification
and collection information is as follows:

"~fable 3. Test, r~fer~nce and :controf~edim~iJafo~ati0n~

Hart Crowser Sample NAS Sampte Collection Receipt
Sample description !dentification Identi~2cation Date Date
Beaver Ck. control --- I884F 10-19-98 10-19-98

--- 2185F 12-3-98 12-3-98
Test sediment HC-S-0t 1859F I0-I3-98 10-17-98
Test sediment HC-S-04 1862F 10-13-98 10-17-98
Test sediment HC-S-05 1863F 10-13-98 10-17-98
Test sediment HC-S-07 1864F t0-13-98 10-t%98
Test sediment HC-S-11 1866F ,10-14-98 10-17-98
Test sediment HC-S-16 1868F 10-14-98 I0-t7-98
Test sediment HC-S-19 1870F 10-15-98 I0-17-98
Test sediment HC-S-22 18721: 10-t4-98 t0-17-98
Test sediment HC-S-24 1873F 10-14-98 I0-!7-98
Test sediment HC-S-26 1874F 10-t4-98 10-i7-98
Test sediment HC-S-28 I875F 10-14-98 I0-!7-98
Test sediment HC-S-30 1869F 10-15-98 I0-!7-98
Test sediment HC-S-35 1876F 10-t4-98 10-!7-98
Test sediment HC-S-36 I877F 10-15-98 10-I7-98
Test sediment HC-8-39 I878F 10-15-98 10-17-98
Test sediment HC-S.42 I879F 10-15-98 10-I7-98
Reference sediment HC-Ref-B 1857F 10-15-98 10-I7-98
Reference sediment HC-Ref-C 1858F 10-15-98 !0-17-98

5
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SECTION A

Phase I

Amphipod (t-tyaleHa azteca) sediment bioas, say 592-1 data report
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NOI~THWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
s t.T_e_~: 592-1
~: Toxicity of freshwater sediments using a I0-day amph~pod, Hyalella aztecs, sediment bioassay.
P_L0.L0_QP.I.~: NAS-X3CXTHA4b, AprilT, 1998. Based on ASTtvI i996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-95b), Am. So�.
Mat., Pkila., PA, and EPA Method 100.1 (Methods for m~asttring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPA]600/P~-941024). Testing was ~o
cmxducted with consideration of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY MANAGEMENT
~__tudy Sgonsor: Hart Crowser, Inc., 5 Center Pointe Dn, Suit~_ 2,40., Lake Oswego, Oregon 97035
~zponsor’s Stu4y MonirgL: Dr. Takashi Fuji
Testin_~ Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Lp.cafion: Nev.ri~ort laboratory
~Laboratory. ’~ ~dy.persom3el: G.L Irissarri, B.S., Proj. Man.; G.A. Buhler, B.S., Study Dir.; L.K. Nemeth,
B.A., QA Officer; M.S. Redmond, M.S., Aq. Toxieol.; E. Coffey, B.S., St. Teeh.; S. Bione, B.S., Tech.
Study Schedule:

Test Beginning: !0-20-98, t400 h~.
Test Ending: t0-30-98, 1430 hrs.

Disp osidoo...of Study_~e_c_o!d._~: All specimens, raw data, .reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquade Sciences, 3814 Yaqnina Bay Rd., Newporq Oi~
97365.
~.ood L_~bomtory Pr_aet~ces: The test was conducted fo!2owing the principles of Good Laboratory Practices
(GLP) as defined in the EPAfI’SCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFP~
Part 792).
Statement of_O_ualitv Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
~L~L~B~: Unidentified freshwater test sediments. Details are as follows:

NAS Sample No. 1874F !875F 1876F 1877F
Description HC-S-26 HC-S-28 HC-S-35 HC-S-36
Collection Date 10-14-98 t0-!4-98 10-14-98 I0-15-98
Receipt Date 10-1%98 10-I7-98 10-17-98 10-17-98

NAS Sample No. 1878F 1879F 1857F I858F
Description HC-S-39 HC-S-42 HC-Ref-B HC-Ref-C
Collection Date 10-15-98 10-15-98 10-15-98 10-15-98
Receipt Date 10-17-98 10-17-98 10-17-98 10-17-98

Co.ntrol SedimerAl: The negative control sediment was collected on 10-19-98 from an area adjacent to the
Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The eontroI sediment was sieved
through a 1.0 mm sereeth and r~ed three times with dilution water prior to use.
~&~g_~: All test and reference sediments were placed under nitrogen upon receipt and stored at 4°C in the dark
until used.

TEST WATER
.S._~_¢g: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Dates o~P~epzratio~: 10-16-98, 10-23-98, 10-27-98

Test No. 592-1
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Water Ouali_ty: pH 7.6, 7.6, 7.9; conductivity 280,280, 230 ~mhosicm; hardness 100, 100, 100 mgfL as

CaCO~; alkalin~.’ty g0, 80, 70 mgiL as CaCO~.                                             ~
~e~: Aerated ~24 tu-.

TEST ORGANISMS
~: Hyatella azteca, amphipod.
&g.cj~: 9-I2 days old
~: Aquatic Biesystem% Fort Collins, Colorado; received i0-16-98.
Ae.elimation: Temperature, I9.4°C; dissolved oxygen, 8.1 mgiL; pH, 7.2; conductivity, 365 pma~osiem;
hardness, t30 mg/-L as CaCOa; and alkalinity, 90 mg/L as CaCO3.

TEST PROCEDLrRES AND CONDITIONS
The follo~ving is an abbreviated statement of the test procedures a~d a statement of the test conditions actually
employed. See the rgst protocol (Appendix I) for a more deta.£Iefl.deseripticn of the test procedures used in this
study.

.T.e~ Chambers: 300 m~ b2gh-form glass beakers
T_es V~~: 100 ml sediment layer; 175 ml test water.
R._e~: 8
Or~ani~m~/Treatmem: 80
.Water ~olume Chana.g~: 2 water w!umes per day
~: None.
~: Animals a~e fed 1£ ml of YCT suspension per beaker daily.
Effects Criteria: Survival after !0 days. Death is defined as no visible movement or response to tactile
stimulation. M~ss~g organisms were considered to be dead.
Water ~zlity and Other Test Condition~: The temperature, dissolved oxygen, conductivity, pH, hardness,
~lkalinity, sulfide m~d ammonia-nitrogen were measured in the overlying water of one replicate test eomainer
per treatment on days 0 and I0 of the test. Temperature and dissolved okygen were measured daffy in the
overIying water of one replicate test container per treatment. Hardness and alkalinity were measured wit~

, titrimetric methods.’ Su!fide and arnmonia-N were measured using Hach test kits based on the methylene blue
(EPA Method 376.2) and salicylate (CKn. Claim. Aeta !4:403, I996) cotorimetrie methods, respectively;
samples were not distilled prior to analysis. The photoper~od was 16:8, L:D.

DATA ANALYSIS ~THoDS
The ~ercent amphipod survival was calculated for each replicate as follows:

percent survival = I00 x (number surviving/initial number tested)

Control and treatment mea~ and standard deviations for percent survival and for water quality da~a were
computed using 1Vdcrosoft EXCEL v5,0.

Proportional s~Aval v~lues for the test sediments were sta~lScally compared against those for the appropriate
reference sediment, as specified by the client, using yoxCaIe v5.0.17. Pm aresine square roo~; wansformation
was performed on the proportional data before analysis. Followhag transformation and determ~at~on of
nomaality and homogeneity of variances, one-tailed homo~eedastic or heteroscedastic t-tests, or Wilcoxon
Two-Sample tests, were conducted at the 0.05 level of signif¢~t~ce.

PROTOCOL DEVIATIONS
1. The range of ditut~on water alkalinity (70-80 mgiL as CaCO3) slightly exceeded the specified range of 60-
70. This m~or deviation is unlikely to have affected the test results.

Test No. 5’92-1
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REFEP,_ENCE TOXICA~NT T~ST
The reference toxicant test ks a standard multi-concentration toxicity test using cadrrdura as CdCI2 ¯ 2½ H=O,
to evaluate the performance of the test o~ga~dsms used in the sedkment toxicity test. Ths performance ~s
evaluated by comparing the results of this test with historical results obtained at the laboratory. A su~ury of
the reference toxicant test result is given below. The reference toxic~ut test raw dam a~� found ~n Appendix Fff.

Test_~o: 999-969
Reference Toxicant and_Source: Cackn~um as CdClz ¯ 2½ H~.O, Mall~uck~odt Lot #~Z, 1.0 m~ stock
prep~d 6-23-98.
TestDat~: 10-20-98                                            . . ~ . .
~lufion Water Used: Moderately h~d s~efic water pr~ed ~om Mfl~-Q de~o~ed water.
Result: 96-~ LCS0, 17,0 ~. ~s rcsult is ~ ~e taborato~s ~on~ol ch~ w~g l~m (2.65 - 22,9

TEST RESULTS
Water quality data are ~ummaxized in Table 1. A detailed tabulat"ion of the water quality results by sample and
test day can be found in AppendLx IL The means and standard deviation~ of percent survival of Hyalella
,,zteca exposed for l0 days to sediments are smamaarized in Table 2. Detailed data organized by sample and
replicate, and summary statistics for these observations, are ~ven in Appendix II.

All water quality observations of overlying water temperature and dissolved oxygen were with~ the protoool
specified ranges. Sulfides were not det=cted in the overlying water (detection limit 0.02 rag/L) at either the
begirming or end of the te~ Ammonia-N in the overlying water rangsd from <0.5 mg!L (detection Iim~t) to
1.0 mg/L. The test met acceptabiliW criterion specified in the protocol with 98.8% mean control survival
(80% required). Survival of 96.3% and 98.8% in reference sediments HC-Ref-B (NAS#1857F) and HC-Rof-C
(NAS#1858F), respectively, met the 70% survival criterion specified by the D~¢dged Material Evaluation
Framework Guidance for the Lower Columbia 1Liver Management Area. The reference toxicant (positive
control) result was within the laboratory’s control chart Iimi~s (t7.0 ~giL; control chart me~ax ~= 2 S.D. = 12,Z -
IOA).

Survival in th= con=el sediment was not, significantly different :~om that in either reference sediment. Only
two significant differences were detected in ¢otaparksons of test sedi~ts to thei~ appropriate reference
sediments, Survival in sample HC-S-26 (92.5%; NAS #1874F) was significantly less than that in HC-Ref-C
(98.8%), and survival in sample HC-S-28 (83,8%; NAS #1875F) was significantly less than that in HC-Ref-B
(9~,3%).

STUDY APPROVAL

r Dkector
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~uamy ~ee U~t

Test No. 592-1
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Table 1. S~ ofwatei" quaEty conditions during t~sts o£the ampt~pod,
tfyale!la azteca, exposed to freshwater sediments.

Water Q~.,!~.~y Par’a.m~ter Me~.~ ± S.D. Miaimum M~tim N

Temperatt=e (°C) 22.5 -+ 0,3 21.9 23.1 ~ 99

DisSolved oxygen (mgiL) 6.5 +_ 0.5 4.8 7.4 99

Conductivky (p_mhos/cm) 314 +_ 46 250 430 27

pH 7.4 - 0.3 6.6 7.8 18

Hardness (mg/L as C~CO~) It3 -+ 17 100 140 18

AlkaliniD, (mgiL as CaCO~) 87 ___ 10 80 I00 t8

Total sulfide (mgiL) -- <0.02 <0.02 18

Table 2. Survival ofamphlpod% ttyalelta azteca, exposed for 10 days to freshwater sediments. All
comparisons were conducted at the 0.05 level of significance.

Description

¯ ~’ ~eferen~’~ediment ’ pementStawivat      ’

~ for. Compare.sort        (’Mean ~ SD).      Significant?::~ :~

HC-S-26 (NAS#1874F) HC-Ref-C 92.5 + 8.9 yes

He-s-28 (-NAS# 1875F) HC-Ref-B 83.8 -+ 10.6 yes

0.04

0.01

HC-S-35 (NAS#1876-F)

HC-S-36 (NAS#1877F)

HC-Ref-B 95.0 +- 10.7 no

HC-Ref-C 96.3 + 7.4 no

I-IC-S-39 (’NAS#1878F)

HC-S-42 [lqAS# 1879P)

Control (btAS#I 884F)

HC-Ref-B (NAS#1857F)

HC-Ref-C (2qAS#1858F)

HC-Ref-B 93.8± 9.2 no --

HC-Ref-B 92.5 _+ 8.9 no --

HC-P, ef-B mad -C 98.8 + 3.5 no --

~ 96.3 _.+ 7.4 ~ ~

__ 98.8 + 3,5 ....

Test No. 592-I 4
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NORTHWESTEP, N AQUATIC SCIEqqCES
April 7, I998

PROTOC~)L NO. NAS-XXX-I-IA4b

TEST PROTOCOL

FREStt3,VATER ANIPt:IIPOD, HYALELLA AZTECA,
10-DAY SEDII~IENT TOXICITY TEST

1. INTRODUCTION

1.1 ~: The purpose of this study is to characterize the toxicity of freshwater sediment~
based on survival and, optionally, growth using the amph~pod, Hyaleila azteca.

t.2 R.eferenced..Ne.tho~d.: Tois protocol is based on ASTM Method E 1706-95b (ASTM 199~) a~d EPA
Method t00. I (EPAJdOO/R-94/024).

1.3 ~a~_oJ_h~: A sm-nmar~ oftest conditions for the amphipod 10-day sediraent toxicky test is
tabulated below. The 10-day sedhnaent toxicity test with Hyatetla azteca is conducted at 23 *_ 1°C wi~ a
16L:8D photoperiod at an illuminance of about 50 to I00 footcandles. Test chambers are 300-mL high-
form lipless beakers containing 100 mE, of sediment and t75 mL of overlying .water. Ten 7-I4 day old
amphipodz are used in each repIicate, The number of replicates/treatment depends on the objective of the
test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are fed 1.5
mL of a YCT food daily. Each etmmber receives two volume additions per day of overlying water.
Overlying water can be culture water, weI1 water, surface water, site water, or reconstituted water. Test
endpoints include survive1 and/or growth,

1. Test type

2. Test duration
3.Temperature
4. Light qualkg
5.Ilhm~ance
6.Photoperiod
7.Test chamber size

8. Sediment volume
9. Overly’hag water volume
10. Renewal overIying water
11. Age of ~est organisms
12. Organisras per test chamber
13. Replicates per treatment

I4. Organisms per treatment
15.Feeding regime
16. Cleaning
17.Aeration
18. Overlying (test) water

19. Water quality

20.Endpoints
21.Test acceptability criteria
22.Sample holdhag

whole sedL-nent toxicity test with rwaewal of
overlying water
10 days
23 ± I~C
dayUght flourescent light
50- !00 footcandles
16L:SD
300-mL high-form lipless beakers, (Pyrex® 1040 er
equivalent)
100 rn.L
175 mL
2 volume additions/day (continuous or intermittent)
7-14 days old at test initiation
I0
8 recommended for routine testing (depends on
design)
80
YCT food, fed t.5 mL daily/chamber
if’screens are used, clean as needed
None, urdess DO falls below 40% saturalSon
.Culture water, well ~vater, surface water, site water
or reconstituted water
Hardness, aLkaIinity, conductivity, pIff, ammo~a-N
beginning and end; tempera.rare and dissolved
oxygen daffy
Survival (optional, ~,~woth by dry weight or Iength)
Minimum control survival of 80%
I4 days at 4OC ha the dark

I
I
I
I
I
I
I
I
I
I
i
I

I
I
i

I
I

KMB00007701



NOKTHWESTEILN AQUATIC SCIENCES
April 7, 1998

23. Sample volume required
24. Reference toxicant

2. ~q~TUDY MANAG_EME~

2.1 ~ponsotas Name a,d Address:

1L (800 mL per sediment)
Concurrent ~esfing required

2.2 _Sponsor’5 Study_M0~!~o~:

2,3 ~me of Testin~l¢aboratorv:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Nev,~ort, OR 97365.

2.4 ~:

2.5 Laboratory_ ’s Persorme/to~e Assigned to the Study:
Study Director:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2,6 ~$ehedute_: Tests are to begin within I4 days ofs~nple collection, Reference toxicant
test to be run concurrently,

2.7 qood Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as deemed in the EPA/TSCA Good Laboratory Practice regulations revised Au=~ust t7,
1989 (40 CFR Part 792)°

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted wkh PT~’-tined screw caps. At the laboratov/the samples are stored
at 4°C in the dark. The or~gir~ sealed containers may be stored for up to I4 days prior to testing, if jars
axe not not fult when received or if sediment is removed for test~.ng, headspaces should be fi!ted
~itrogen to retazd deterioration. A negative control sediment is collected ftom-a clean site. in addition, at~ ¯ "
reference sediment, a etean sediment with physical characterizes similar to the test sediments, may be
employed as a comparison station.

Test wate~ (overlying water) at NAS is normalIy moderately hat-d synthetic water at a hardness of 80-I00
mg/L as CaC03 and akkalim’ty of 60-70 mg/L as CaCO~. Dilution water is prepared from Mil~-Q reagent
grade water and reagent grade chemicals, Test water may also be welt water, surface water or site water,
depending on the study design. Current research is being done by.EPA on a new type of ~ecomfittrted wa~r
that may be used for this test ha the future (STM 1996, EPA 1994). ~

5. ~TEST ORGA~SM_S
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5.I e.$p_~i~: ampkip~, HyaldI~a azteca.

5.2 ~: Cultured atNAS. Originally purchased from ESE in Gainesville,

5.3 A_~g.~: 7-I4 days old at start of test; ffusing growth end/mint, it may be desirable to reduce the age range.

5.4 ~m_atiorr’and Pretest Obse~ation: Cultures are mMmain~d at 23 _4- I~C under a 16:8 L:D photoperiod.
Cultuxed amphipod~ axe fed dried maple leaves with occasional Te~ramkt® flake or rabbit chow supplements.
Acclknation of test orga!~mz ~o the test water may be desirable, depending on cattuxe water, but it is not
requited by ASTM. !f test organisms are to be aeclLmated, .they could he held for 2 hr in a 50:50 mixture of
culture water to overlying water, then for 2 bx in a 25:75 mixture, followed by a tra~fer into t00 % overlying
water for 2 hrs. Mortality du_~g the 48-hr prior to testing should not be excessive.

6.1 Te..st Chambers and E.nvirormaen.tal Control: Test chambers used kx the toxicity rest are 300-mL high--
form Iipless glass beakers. Test chambers are maintained at constmat temperature by partial immersion in a
temperavare-controkl~d water bath or by placement in a temperature-controlled room. Aeration is mot
empolyed unless dissolved oxygen dxops below 40% saturation. The test is conducted under an
illuminance of 500 to 1000 Lx with a 16L:SD photoperiod.

6.2 C&~1kg’- AH laboratory glassware, including test chambers, is cleaned as descnq~ed
EFA/600/4-90/O27F. New glassware and test systems are soaked t5 minutes in tap water mad scrabbed
with detergent (or clewed ~ auto~c ~hw~h~); ~ed ~ce ~ tap water; e~e~Hy ~sed once
flesh, dilute (t0%, V:~ hy~oc~o~¢ or ~e acid to remove ~caIe, metals, =d bases; ~sed
deion~ed water; ~ed once ~ ace~on~ to ~move o~g~¢ compo~ (us~g a ~e hoed or c~opy);
~d ~sed ~ee ~es ~i deio~ed water. Tes¢ zyste~ ~d chambers ~e ~sed ag~ ~ ~uNon
water just before

7. ~XPE~fENTAL DE_S_IG~ A~ ~$T PR~CE~

7.I Exp. erimelataI DesiUX: The test involves exposure of amptlipods to test~ eon~ol, and reference sediments.
The sedh-aents are placed on the bottom of the test containers and are overlain with test water. The test
exposure is for 10 days. The renown1 of overlying water con~ists of two volume additions.per day, either
continuous or intermitmnt. E~ch trealxnent consists of eight replicate test containers, each containing 10
orgasms. Test chamber position are completely randomized. Tes~ organisms axe’ randondy dism~buted to
the test chambers. Blind testing is nommlly useit.

7.2 Setup of Test ~ontainers: Sediments are homogenized mad placed ha test chambers on the day before
addition of test organLcw~. Sediment (100 ml) is placed into each of eight ~eplicate beakem. After addition of
the sediment, 175 ml of ~est water is gently added to each t~eaker in ~ manner to prevent resuspeasion. The
overlying water is replaced twice daily. The test begins whe~ amphi!~ods are introduced to the test chambers.
Initial w~ter quality measurements axe taken prior to the addition of test organisms.

7,3 ~: The acute effect criterion used in the amphipod bioassay is mqrtality, defined as the tack
of movement of body or appendages on response to tactile stimulation. The optional throne effect erherion is
growth which i.~ determined by using dry weight measurements, or alteraativeIy body measurements.

7.,* _Tes~ Condlti~: No a~ration is employed unless dlssoved oxygen fatl~ below 40% saturation. The test
temperatuze employed ~s 23 _+ I°C. A I6:8, L:D photopefiod is use& Iiiuminafion is ~apptied by daytight
fluorescent lamps at 50-100 footcandles. The overlying wat~ is r~. laced twice daily.
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7.5 ~: On the day the test begins, amphipods are impartially counted into small containers of
test water (10/containbr). Tae test is begun by rinsing test organisms into the eqnih’brated t~s~ containers. !f
the optional ~owth endpoint is re be used, dine-zero weight/length data should be collected.

7.6 Feeding,: Amphipods are fed 1 o5 mL of YCT daily per test chamb~z. A feeding may be sldpped if there is
a build up ?f excess food. However, all beakers must be treated simiiarly.

7.7 T~st D,umtion. T.~..v~Xe and Yrequ~nov of_Observati0ns, and M.e_.Lhod~:,
The duration of the acute toxicity test is t0 days. The type mad frequency of observations to be made are
summarized as follows:

TYPE OF OBSERVATION TIh6ES OF OBSERVATION (ASTM 1996)

BIOLOGICAL DATA t
Survival, growth i Day I0 -.- ~

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N, Begiunhag md cad of test ia overlying water of
conductivity, pH, disso[ved oxygen, mad one replicate beaker from each treatment.

temperature
Dissolved oxygen, tenrperatm:e Daffy ~n ov~iying water of one replicate beaker

tom each ~zeatmcat.

Dissolved oxygen is m~asmed using a polamgraphic oxygen probe c~h~rated according to the manufacturers
recommendations. The pH ~s measured using a pH probe and a properly calibrated meter with scale divisions
of 0.1 pH units. Temperature is measured with a cah’brated me~cury thermometer or telethennometer.
Conductivity is measured w’i~ a conductivity meter, t-Iardn~ mad alkalinity are measured using dt~ometric
methods. Ammonia-nitrogen is meamred using the sallcylate cole~metric method (C11~ Chir~ Acta 14:403,
1996).

Overlying water should be sampled just before water renewal fi-om about 1 to 2 cm above ~e sediment
surface using a pipet. It may be necessay to pool water samples from k~dividual repHcgtes. The pipet ~hould
be checked to make sure no orgmdsms are removed during sampk~g of overlying water.

7.8 _Growth Measurement. Growth is measured as average d~ weight of animals in a test replicate at the cad
of the test on day 10 or average total length of preserved zadmals. Pooled ar~-nals from each test replicate are
rinsed with deionized water, gcady blotted a~d placed into taxed alumhmm weigh pans. The pans are dried at
60-90°C to constant weight. The dried amphipods are placed into a de~sicator mad weighed as ~oon as
poss~le to the ~earest 0.01 mg (desirable to use 0.001 rag). The total weight of the dried amphip6ds ilZ each
paa is divided by the number of amphipods weighed to obtain an average dry weight per surviving ataphip~d
per replicate.

If the length g~owth endpoint is to be used, either in place of or along with the weight endpoint, ampt~od~
from each rephcate are pooled mad preserved in vials. Later, the preserved amphipods from one vial are .....
carefully stretched out oa a glass microscope slide and quicldy mea.v~ed u~ing a dissecting microscope fitted o ..=..
with a cah’bmted ocular micrometer, Then, if weight is to be determined, th~ anJmal~ are quiokly transferred
to tared aluminum foil cups. Fine-tipped forceps are required for these handling operations.

If both measuremcats are to be used, total length mea.vurements aze taken fi.x~ then the animals axe Wan.st’erred
to taxed aluminum foil cups for weighing.

7.9 C~iteria .ofTest A¢cep_ t~nce: ~e te~t results are acceptable if the minimum mawival of orgart~n~ kt the
control treatment at the end of the t~t is at least 80%.

4
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The endpoints of the toxicity test are survival amd growth (optional). Survival is obtained as a direct count
of living organisms in each test container at the end of the test. Average amphipod dry weight, also
measu.zed at the end of the test, may be used to compaxe g~owth between t~eatmaent sediments and ~he
control or reference sediment. Ordinarily the following data ~m~lysis Ls performed. Due to special.
requkements, alternative methods may be used. The means and standard deviatior~ ~e calculated for each
treatment level "Identificadou of tfxie sediments is established by statistical comparison of test endpoints
between test and control or reference aed~nentso Between treatment comparisons may be made using a
Student’s t-test or Wilcoxon’s Two-Sample test, where each treatment is compared to the control or the
reference sedimenn An axcs~ne-square root transformation of proportional data, and tests for normalitT, and
heterogeneity of variance% ~e performed prior to statistical comparisons.

The final report of the tes~ remits must include all of the folIowing standard information at a miuLmu_rm name
and idemidcation of the test the investigator mad laboratory; date and time of test beginning ’and end;
information on the test materJa!; ird’ormafiou on the source and quality of the overlying/test water, detailed
information about the te~: organisms including acclimation conditions; a description of the experimental
desi~n and test clmmbers aud other test conditions including feeding, if any, and water quality; defmSfion of
the effect criteria and other observations; response% if any, i~ ~e control t~eatment; ~tbulation and ~mdsfical
~nalysis of meast~ed responses and a summm7 tabte of ~dpoin~s; a desc6ption of the sta~tical met~cds
used; any unusual iriormadon about the test or deviations from procedur~es; reference toxican~ testing
informatiom

Amendments made to the protocot must be approved by the sponsor and study dkector and should i~ctude a
description of the change, the reason for the chmage, the da~e the change took effect and the dated signature~
the study dkector and spen~or. Any deviations in the protocol mu~t be desert-bed and recorded ha ~e study
rawdata.

The reference toxicant tes~ is ~a standard mulli-concentration tordcity ~est using a specified chemical toxicant ~
evaluate the performance of test organLsma nsedin the study. P~ference toxicant tests axe 96-hour, water oniy
exposures~ not I0-day sedimet~t exposures. The reference texicant test is ran eoncur~enflF. Peffonn~ce is
evaluated by cerrrparing ~he resuks of the refdience toxicant teat ,Mth kistorical results (e.g., control ctm~)
obtained at the laboratory,

12. REFERENCED GUIDELINES

ASTM. 1996. Stand~d test methods for measuring the ~oxleiry of sediment-associated conmminmats with
fresh water iuvertebrates. ASTM Standard Method No. E t706-95b. Am. Soc. Test, Mat., Philadelphia, PA.

U.S. EPA. 1994. Section !l, Te~Method 100.!, IIyatetla azteca 10-d Survival Test for Sediments, pp. 44-50
/m: Methods for Measuring the Toxicity and Bioaccumutadon of Sediment-ass�elated ContanRm~ts with
Freshwater Invertebrates. EPA/6001R-94/024.

Weber, C.I. (Ed.) t993. Methods for Measuring the Acute To)dciD’ of Effluents and ReceivSag Waters
Freshwater and Marhae Orgmai~ms (Fottrth Edition), EPM60Q/4-90!O27F.

13. APPROVALS
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I, IOKTHWESTER~N AQUATIC SCIENCES                                           PROTOCOL NO. NAS-XXX-HA4b
HYALELLA AZTECA !0-DAY SOLID P~E SEDI~ TEST~I      ~

Client’ s Study Monitor: D~- ~o~; ~q~,’
Testing Laborato~: Northweste~ A~atic Sciences

L~orato~’ s Study P4rso~el :           ~       .
Proj ~ Man./Study Dir. G ,~, ~:,~sS~:/ /~ ,~. ~.,~ ~-~ ...........

Test Ending:

TEST ~F~TER~AL
~e~a~, ~scriD~ion (see sample logbook/qhain-of-custody for details):

NAS Sample No. :
Description :
Collection Date :
Receipt Date :

NAS Sample No.:
Description:
Col!ec~ion Date:
Receip~ Date:

NAS Sample No.:
Description:
Collectio~ Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

~IAS Sample No.:
.Descrip£ion:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receip~ Date:

-/-
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NORTHWESTERN AQUATIC SCIENCES                                                                    PROTOCOL NO. ~L~S-XXX-B/I~b
EYALELLA AZTECA 10~DAY SOLID PHASE SEDIMEh~9 TEST

" :Te~t No.~-/ Clien~ ~ - C#-~ ~er- Investigator

Source : of Preparation:

Tre a~men~ s :
If more th~ one batch of test water is used, attach water pr~p
benchsheets ~d ~k appropriate batches.

TEST ORGAniSMS
Species: H~le.~!~ aztec~, a~phipod    . Ase: ~/~ .Size:

Acclimatio~ Data:

I Date ~ Temp I DO I PH I Cone I Hard i Alk I~ Comments

I
¯ I Mean
I S.D.

(~),

t
L
I
!_
I
I
!

TEST PROC~DU~ES AND COND!TIONS
Test chambers: 300 mL high-form !ipless glass beakers
Tes~ volumes: 100 mL of test~ediment; !7S mL of test wa~er
Replicates/Zreatment: (8)    ~    Organismslrep!icate: (I0)
Tes~ water: Moderately hard synthetic water
Daily test water changes: two yolumes/day
Aeration: Non~+ u~less DO falls below 40% saturation
photoperiod: !~:S, L:D
Temperature: 23 ¯
Feedingi fed ,!.5 mL of YCT per beaker daily
Beaker placement: Total randomization
Water Quality Measurements:

Daily: temperature and disgolved oxygen; i repl./treatment
End: Conduct±vity, hax~ess, alkalinity, pK, ammonia-n~tro~en,

temperature & dissolved oxygen; ! repl./treatment

I
!
I
I
I
I

I
I
I
I
!
I
I
i
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MORTHWESTER~T AQUATIC SC!enCES                                                                            PROTOCOL NO.    NAS-XXX-bL~4b
~ALELLA AZTECA !0-DAY SOLID PEASE SEDIME~Z TEST

" ~e’sz No, .,,~-~7~ T/ ..Client ~2F ~-- Investigator

DAILY KECO~D S~ET

~ ~o.    ] ) (~C) ~ (DD~).~ (u~) ~ ~m~/L ~.m=!L ~ ]mq/L ~ FED ~ Comments

~ ~1 i I I ~I 1     I

Day~ (

I          I
£ED ]    ..,, Commenas

II
l .... II l

4/98
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DAILY RECORD SI-I~NT

\ I

I

f
1
I
I

I1

II

I

1 Beaker

I

I
I

!
!
I
I

I
l

I

I
I
f
t

~!m~IL ! FED

:I ~ l !,~ .    !

Ii I ! ..... Li ,,, I
I I ......! .......:!. !3
!I -I !" ii f"
It i it
~ +,,. !:

!1

Ii
II
!!
I.I

fl
tl
11

I

i
i
!
I

I
I
I
I

I
I
I
i
I
I
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Beaker
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Day~ (

I

I
I
I

I
I
I

I
II

I
Comments     I

I

i
I
I

Beaker

i
I

If
II
I1 ",

f-
tl-

I
!
!

t
I

I
I
i,
t
1    II

I1
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NOKTHWESTE.RN AQUAT3[C SC!eNCES                                                                    PROTOCOL NO. NAS-XXX-HA~b
KYALELLA AZT~C-A !0-DAY SOLID +PHASE S~DIMEiIT TEST

DAILY ~OKD SKEET

i
i

i I’1 I ,! ! I tl
I ! t f I I 1t

1 I -1 tf I II
I 1 1 1 1!

! I j
I ! t ft
I I ! I!

i . ,! f i il I
I t    I t I 1! I

I
I
I
I
i

Beaker

II
II
II

il

I
tl

I

I
t
I
!

I

,l
f
I
I
I

f

1
!
I

II

I
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NORTHWESTERN AQUATICSCIENCES                                                                            PROTOCOL NO.    NAS-XXX--~L~4b
HYALELLA AZTECA 10~DAY SOLED P~E SEDI~ T~ST

DAY !0 TEST TEn,NATION S~ET

i

!1

I"2 .,
IQ

i,,,i ....

II
f!
I!,
11

- #1 -
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¯ Test ~fumber 592-1 Freshwater Sediment Test - Hyale#a azteca
Randomization Key

10f19198 !
I
I
I
I
I
I
I
I
I
I
I
I
i
I

" ~ "I’,

I
i
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I!

!!

- Test’Number 592-1

iN,~ ICLIENT 1
tSKRISI~PL I.D,E.SCRIP iREPL
28 I 1879F t HC-S-421 8

_~9 1. 1857F I HC-ref-B1 1
52 i i857F HC-ref-B1 2
5 1857F HC-ref-B ! 3
69 1857F I HC-ref-B.! 4
40-" ~857F [ HC-ref-B~ 5
i9 -~ "~’~5~# HC*ref-B 6

491 1857F HC’ref-81 8

9 t 1858F HC-refLC~ 5
56 ~ ,,!858F HC-ref-~} ~
~ 1 1858F HC-ref-CI 7
32 I 1858F NC-ref-C] 8
271 con~ol control .~. .............
57 ! control cont,01 .... 2
25 ! control con#o] 3
41 ! con~ol con~ol 4
61] control control 5

..... 48~ control con~ot 6
59 i contrel control I 7
a61 con~e~ I con~5I I 8

I0119!98

!1
!1

ll
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¯ Test Number 592-t Freshwater Sediment Test * Hyalella a~eca

...... Endpoints Data Entry and Calculations File
:BKR=beaker number i ..... f: i ’-I iORT=~umber dead=i’N"i~-SURV!
ilNtT=initial number ! ,. !, ! I IPSURV=%survivaI=100(SURV/INIT)
i SURV=numbersurvivors I    t" I f PMORT=%mortality=100(MORT/INIT)

I
t 2/9198 m

, 8 t 17! 1874F I HC-S-28I 8 t 101

- 12 30 1875F i HC-S-28I 4 } 10i 9i
13 7

21 80.0t
45 ’. 54 I .1875F I HC-S-281 7 J t01 9t ~t

3i 70.01

3O.Ol I    t

..t ..
2o.oI~ IMean i

I
~o,oI I

I
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10!20/98 14:00~t~rt Date:
End" Date:    10!30/98 14:30 Lab 1D: .ORNAS, Northwestem Aquat Sample Type:. SED-Sediment

Sa.mpte Date: Protocol: NASXXXHA4b-Hyalelta sedi Test Species: HA-Hyalella ~zteca

Freshwater Sediment~10-d~y Survival.L)
Test ID: 592-1                --~&~e~"D-~’-."     NA,~t857F-t858F.’~874F-1879F

1-Tailed
t-Slat Critical MSD

1,849 1.76t 0.0048

Cone- 1 2 3 4 5’ 6 7 8

HC-Ref-B 1.0000 1,0000 ’ 0.9000 ¯ 1.0000 "1o0000 1.0000 . 0.8000 1

HC-Ref-C 1,0000 1,0000 , 1.0000 1.0000, 1.01300 1,0000 1.0000 0.9000

HC-S-26 1,(3000 0.9000. 1.0000 0,8000 1,0000 1,0000 0,9000 0,8000

HC-S-28 0,7000 1,0000 0,9000 0,9000 0.8000- 0.8000’ 0.9000 0,7000

HC-S-35 ~.0000 1.0000 0,9000 1,0000 1.0000 1.0000 0.7000 1.0000

HCOS-36 0.9000 t.0000 1,0000 1.0000 0.8000 1.0000 t.0000 1.0000

HC-S-39 1.0000 0,8000 1.0000 1,0000 1,0000 0,8000 1,0000 0,9000

HC-S-42 0,9000 0,8000 1,0000 0.8000 0.9000 1.0000 1,0Q00 1.0000

control 0.9000 1,0000 1.0000 1,0000 1,0000 1.0000 1.0000 1.d000
Transform: Arcsin Square Root

Conc- Mean N-Mean Mean Min Max CV% N

HC-IRef-B 0,9625 0,9747 1.3555 1.1071 1,4120 8.476 ~ ’ 8

HC-Ref-C 0.982’5 1,0000 1.3916 1.2490 1.4120 4.i40 8

"HC,S-26 0.9250 0.9387 1o2951 1.1071 1.4120 10,505 8

HC-S-28 0.8375 0.8481 1,1695 0.9912 1.4120 12.483 8

HC-S-35 0.9500 0.9620 1.3390 0,99t2 1.4120 11.328 8

HC-$-38 0,9625 0,9747 1.3535 1,1071 1.4120 8,476 8

HC-S-39 0.939"5 0,9494 1.3154 1.t071 1A120 10,687 8

HC-S-42 0.9250 0.9387 1.2951 1.1071 1,4120 10.505 8

control 0.9875 1.0000 1.3916 1.2490 1.4120 4,140 8
Statistic ’

Auxiliary Tests
Shapiro-Wilk’s Test indi~,t~s norma{ d~tribut~on (p > 0,01)

0,85322

F-Test indicates equal varian~--’~Jp_~,04) 5.57548

The control means are not signific~ntJy different (p - 0,42} 0.83954

,~tt~esls ies’~ail, 0,05}
~tomosce~lastic t Test)ndicates ~{fferences

Critical Skew    Kurt
0,844 -0.734 -0,1896

8.88531
2.14479

ToxCa~ v5,0,17

i
i

I
I
I
I
I
I
I
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I
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I! 10120198 14:00
Freshwater Sediment4 0~day surviva_t )

Test ID: 592-1           ’     "~~t~:~ NAS#1857F-1858F,1874F-1879FStart Date:
End Date;
Sa. ~mple Date:

ments:
Conc- i 2 3 4 5 6 7 8
HC-Ref-B 1.0000 1,0000
HC-Ref-C 1.0000 1,0000 1.0000 1,0000 1.0000 1,0000 1,0000 0.9000
HC-8-26 1,0000 0,9000 1,0000 0,8000 1.0000 1,0000 0,9000 0,8000
HC-S-28 0.7000 1.0000 0.9000 0,9000 0.8000 0.8000 0.9000 0,7000
HC-S-35 1.0000 1.0000 0.9000 1.0000 1.0000 1.0000 0,7000 1.0000
HC-S-36 0.9000 1.0000 1.0000 1,0000 0.8000 1.0000 1.0000 1.0000
HC-S-39 1.0000 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000 0.9000
HC-S-42 0.9000 0.8000 1.0000 0.8000 0.9000 1.0000 1.0000 1.0000

control 0.9000 1.O000 1.0000 1,0000
Transform: Arc.sin Square Root Rank

Conc- Mean N-Mean Mean Min Max CV% N Sum
HC-Ref-B 0.9625 0.9747 1.3535 t.1071 1.4120 8.476 ¯ ’8
HC-Ref-C 0.9875 t.0000 1.3916 1.2490 1.4120 4,140 8
HC-8-26 0.9250 0,9367 1.2951 t,I071 1.4120 10.505 8
HC-S-28 0.8375 0,8481 1.1695 0,£912 1,4120 12.483 8
HC-8-35 0~9500 0,9820 1.3390 0.9912 1A120 11,328 8
HC-S-36 0.9625 0,9747 1.3535 1.1071 1.4120 8,476 8      63.50 51.00
HC-8-39 0.9375 0.9494 1.3154 t.1071 1.4120 10.667 8
HC-S-42 0.9250 0.9367 1,2951 1.1071 1.4120 10,505 8

control 0,£875 1.(3000 1,3916 1,2490 1.4120 4.140 8 68,00
Auxiliary Tests Statistic

Shapiro-Wilk s Test indicates~non-nermai d~tribut[on (p <= 0,01) 0,39803
F-Test indicates equal variance) 1

0.83954

10/30198 14:30 SED-Sediment
HA-Hyalella azteca

i-Tailed
Critical

51.00
Critical Skew Kurt
0.844 -2.5095 4.89796

8.88531
2A4479

Lab ID: ORNAS-Northwestem Aquat Sample Type:
P~otecot: NASXXXHA4b-Hyaletla sedi Test Species:

~_.The control means are not significantly different (p = 0.42)

~~]coxon Two-Sample Test i dicates no signif~cant differences

ToxCatc v5.0.17
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Start Date:

Sample Date:

Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35

HC-S-39
HC-S-42

control

Conc-
HC,Ref-B
HC~Ref-C
HC-S-26

*HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-$42

control

10120198 14:00

Auxiliary Tests

F~hwater sedime~t=lO~a~ surviva!~i . ’
Test IO: 592-1 .           ~ ............ NAS#1857F-! 858F.1874F-1879F

SED-Sediment
HA-Hyalella azteca

10130198 14:30

MSD

¯ Statistic Critical Skew Kurt
0.88589 0.844 -0.4085 -0.049
t.81903 8.88531
0.83954 2.14479

Lab ID: ORNAS-Northwe,stem Aquat Sample Type:,
Protocol: NASXXXHA4b-Hyalella sedi Test Species:

1 2     3 4 5 6 7 8
1.0000 1.0000 0.9000 1.0000 1.0000 t.0000 0.8000 t.0000
1.0000 1.0000 " 1.0000 1.0000 1.0000 1.0000 1.0000 0.9000
1.0000 0.9000 1.0000 0.8000 1,0000 !,0000 0,9000 0.8000
0.7000 1.0000 0.9000 0.9000 0.8000 0.8000 0.9000 0.7000
1.0000 1.0000 0.9000 1.0000 1.0000 1.0000 0.7000 1.0000
0.9000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000
1.0000 0.8000 1.0000 1.0000 t.0000 0.8000 1.0000 b.9000
0.9000 0.8000 t.0000 p.8000 0.9000 1.0000 1.0000 1.0000
0.9000 1,0000 1.0000 1.0000 1.0000 1.0000 t.0000 1.0000¯

Transform: Arcsin Square Root l-Tailed

Mean N.Mean Mean Min Max    CV% N t-star Critical

0,9625 0,9747 1,3535 1,1071 1.4120 . 8,476 " ’8
0.9875 1.0000 1,39t8 1.2490 1,4120 4,140 8
0.9250 0.9367 1,2951 1.1071 1,4120 10,505 8
0.8375" 0.848t 1.t695 0.9912 1.4120 12.483 8 2.804 1.761 0.0076

0.9500 0.9620 1.3390 0.9912 1.4120 11.328 8
0.9625 0.9747 1.3535 1.1071 1.4120 8.476 8
.0.9375 0.9494 1.3154 1.1071 1.4120 10.667 8
0.9250 0.9387 1,295t 1.1071 1,4120 10,505 8
0.9875 1.0000 1.3916 1.2490 1.4120 4.~40 8

Shapiro-Wilk’s Test indicate(no~ dis~bution (p > 0.01)
F-Test {ndicates equal var~anc~(p = 0.54)
The control mesns are not significantly different (p = 0.42)

~~.~-st (1-tail, 0.05}

~ t Test indicates ~differences

I

i
I
I
i
i
I
I
I
i

i
i
i
I
I

ToxCalc v5.0,t7 I
I

KMB00007727



Start Dete:
£nd Date:
G~,~mp~e Date:

"merits:
-- Conc-

HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

~ontrol

10/20/98 14:00
Freshwater Sedimer~10-day survival

Test ID: 592-1                ~ NAS#1857F-1858F,1874F-1879F
SED-Sediment
HA-Hya[ella azteca

10/30t98 14:30

loTaiied
Critical

67.50 ~51,00

63.50 51.00
60.00 51.00
72.50 51.00

Lab ID: ORNAS-Northwestem Aquat SampteType:
Protocol: NASXXXHA4b-HyaIelia sedl Test Species:

1 2 3 4 5 6 7 8
1,0000 1.0000 0.9000 1.0000 1.0000 1.0000 0.8000 1.0000
1,0000 1,0000 1,0000 1.0000 1.0000 1,0000 1.0000 0,9000
1,0000 0.g000 1,0000 0,8000 1,0000 1o0000 0,9000 0,8000
0.7000 1.0000 0.9000 0.9000 0.8000 0,8000 0,9000 0.7000
1.0000 1.0000 0.9000 1.0000 1.0000 i.0000 0,7000 1.0000
0.9000 1.0000 1,0000 i,0000 0.8000 1.0000 1,0000 1.0000
1,0000 0.8000 1.0000 1.0000 1.0000 0.8000 1,0000 0.9000
0.9000 0.8000 1.0000 0,8000 0.9000 1.0000 1.0000 1,0000
0.9000 1.0000 1.0000 t.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank
Conc- Mean N-Mean Mean Min Max CV% N Sum
H¢-Ref-B 0,9625 0.9747 t,3535 to1071 1.4120 8,476 ’ ’ 8
HC-Ref-C 0.9875 1,0000 1,3916 1,2490 1,4120 4.140 8
HC-S-26 0.9250 0.9367 1,295l 1.1071 1.4120 10.505 8
HC-S-28 0.8375 0.8481 1.1695 0,9912 1.4120 12.483 8
HC-S-35 0,9500 0,9620 1,3390 0,9912 1,4120 11,328 8
HC-S-36 0.9625 0,9747 1,3535 1.1071 1.4120 8.476 8
HC-S-39 0,9375 0.9494 1,3154 t.1071 1.4120 10.667 8
HC-S-42 0.9250 0.9367 1,2951 t.1071 1.4120 10.505 8

control 0.9875 t,0000 1,3916 1.2490 1.4120 4.140 8
Auxiliary Te,s:t s ~ Statisti: Critical Skew Kur~
~hapiro-Witk~ Test i~icates~n~r~,,~dtstrtbutton (p <= 0,01} 0,82554 0,919 -1,2975 0.85212
Bartlett’s Test indicstes equa~al:~s (p = 0,92) 0.90399 13.2767
The control means are not significantly d~e~ent (p = 0.42) 0,83954 2,14479

Two-Sample ~ indicates no significant differences

ToxCalc v5.0,17
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Test number 592-1 Freshwater Sediment Test -
Hyalella azteca

Actuat p’~,values for comp.arisons showing significant differences,
calculated from the statistics retu.med by ToxCalC analYSiS

Survi,yal D at..a.

Comparison
HC-S-26 vs. HC-Ref-C
HC-S-36"vs. HC-Ref-C
control vs. HC-Ref-C

H~-S-28 vs. HC-Ref-B
HC~-35 Vs. HC-Ref-B Wil~oxon 2-sample;~0t signifi~,ant
HC-S-39 vs, HC-Ref-B Wilcoxon 2-sample; not significant
HC-S-42 vs, HC-R~’"B Wi~coxon 2-sample; not signif~c.a.nt
c~’ntrol vs. HC-Ref-B ’ Wilcoxon 2-sample; not significant

~~controt replicates + treatment repIicates - 2)     {

degrees of [
T star f~eedom * I ’~aits ITDIST (=p)
1,849 i 14 1 1 1" 0,04

Wilcoxon 2-sa..m.P[e; not ~ignif~cant" 1
Wilcoxon 2-sa.m.ple; not sig~ifi .c~.nt

2.804 l 14 i ..... 0.01

2/10t99 I
I
I
I
I
I
I
i
I
i
i
1
I
!
i
I
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¯ Test Number 592-1 Freshwater Sediment Test - Hyalell~ azteca

Water Quality Data
! NAS I CLIENTi    l    ]    i       ! I

BKR! SMPL IDESCRIP, I REPLI DAY !TEMP~ DO ICOND1 pH {
2 ! 1879F! HC-S-42I t
14 [1875.F1 HC’S-281 1
2o I 1858FI HC-ref-C I 1

_27, i,,!884F’i controlI 1
39 I’t857FI HC-ref-E~l 1
4.2 I 1877Ff HC-S-36 t 1
45 I 1878F I HC-S-39 1

~3 1876F! HC-S-35I /~
..... 64 i874F HC-S-261

2 l 1879F HC-$42t I

...........20 ,, 1858F HC:~ef-C ~ 1
27 ~ 1884F~ control
39 ~ i857FI HC-~ef-8 I
42 ] 18~F} HC-S-36 ! 1
45 ~1878FI HC-S:39~ 1

-6~ ~ ~876F~ HC-S-35~ 1
=64-~, 1874F ~ HC-S-26 i

~ ~ 1879F ~ HC-S4~
14 ~ t875F~ HC-S-28 ~ 1
20 { 1858F~ HC-ref-C ~ 1
27 i 1884F~ con~ol
39 "~"18~7F I HC~e#8
42 ~!877F~ HC-8-36

63 ~ 1876FI HC-S-35 1
64 ~1874FI HC-S-26 1
2 ~ 1879F ~ H0-$42 1

1875F HC-S-28 1
20 i 1858F HC-ref-C 1
27 i 18~F control
39 ~ .I8’57F HC-ref-8

....42 ~ t877F HC-8-36
45 [’ 1878F HC-S-39
63 ~ 1876F HC-S-35
#4 i 1874F HC-S-26 ~ 1
2 1~879F HC-$42~ 1
14 I 1875F HC~-28~

I
S I NH3 !HARDI,,ALK

o I 22.3 t6.0 330 !&61<0.021 0.5
0 I 22.316,9 370 }6.71<0.021 1.01 140 1t00
0 i22.4 !&~l 3~0 17.0 <0.02i <0.5! 120 i 8o

<0.021 <0.5 120 I 80
<0.021 0.5 t i46’1 100
<0.021<0.5i 120 I 80

f

o i 22.5"i 73 430 I
................. 0i 22.4 I 5.91 340 I 7.2

t 0 t 22-416.4i 340
i 0 I 22.4 I 5.8! 340 I 6.9

I 0 22.6 ~ 6,01 370 I 7.1¯
0 22.6 t ~I 360 17.5

’ i ..... 1 :i 22:3:i~6:~ i :320 i 7.2
t 1 [~2’3 I 5-7t 340 7.1

1 /22.4 !7.01 320 7.4
-- i 2~ i~i~l ~340 7.6
t 1 [ 22.4 i6.6t 330 I7.4

,,!, I 22.417,0
[ 1 22.5 [ 6.5i 320 1.7.3

1 [ 22.7 16,5, 330 17.3
1 i 22.7 I6.8 330
2 ! 23,0 6,8
2 1 22.9 6.8]
2 22.9 7,fl]
2 22.917.2!

" ~ ! 22.9 ] 6.8t
! .2~i~ 22-9!6-9
i 2 I 22.9 I6.81
] 2 ] 23.0 1~7.1{

1 2 23.1 !7,01
J, 3 22.4 i 6.61

<o.o2! ~.o! 14o
<0.021 0.51 140’
<0.02 ! <0.5 120

’

i

!
I

100
10o
100

I
i
!

3 2,?-.7 I 6.6 i
4.... 22.1 t 6.8 i
4 22.2

20 ] 1858F I HC-ref-C
27 i 188.4F control
39 ] 1857F ] HC-ref-a
42 [ 1877F1 HC-S-36
45 I 1878F I HC-S-39
63..~ i 87~{e ! HC-8-35"{
64 [ 1874F t HC-S-26 1

1 4 122.2

1 4 22.5 6.8
1 ~."’ 22.5 ] 6.61
1 4 22.6 I 6.6
1 4 22.6 l
1 4 ’22.61

1129199
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"rest N~mber 592-1 1=reshwater Sediment Test - Hyale#a azteca

14 ’~ 1875F ! HC-8-28
20 ~ "1~58Fi HC.ref-C
27 i I884F !::centro~

........39 i 1857F t HC-ref-8
42 i 1877Fi HCIS-36 )
45 i 1878F l HC-S-39 [
63 } 1876F i HC-S-35

........ ~ i, 1874F I HCt8.-.26
2 !18791=! HC-S--42

14 ! 1875F !,_HC-S-28
20 I 1858F i HC-ref-C
27 ! !~84,F! control
39 ! 1857FI HC-ref-8
42 11877F! HC-S-361
45 1~878F[ HC-~-39 I
63 i "187{~F I HC-S-35
64 I 1874F I HC’S-26 i
2, i1~79F~ HC-S-42t
14 I 1875F i HC-~-28~

~858F I HC~ref-C

CLIENT !    I    f    I I
DESCRtPtREPLI DAY ITEMPf DO iCOND
~0-S-42i 1 I ~ 1 22.8 15.3:i

HC-ref-C! 1- ! ~ 22.6
1 5 22.7
1 5 I22.6

I" t 5 }22.9
1 5

6
6
6
6
6
6
6
6
6
7

pH

t
1

22.9
22.6 6.81
22.6 6,6
22.7 I 7.0 1
22.6 I 7.0 t

22.7 6.81
22.8 1
22,616.71
22.6 I 6.9i

22.6 i 5,4

22~7 ( 5.8

22.6 i 5o5 i
22.9 5.8
=.9 5.7~

22.3 6.6
22.3 6.4~
22,3
22.3
22.3
22.3 6.5~

22.5
21.9, L 6,7

21~9 {

S

l

271 1884F i control I I 9 21,9
:~9 I 1867F! HC-ref-S L 1 ! 9 i 22,0
42i 1877F! HC-S-36f ...... I I 9 !.21.9
45 i 187~.1~! HC-S-39 1 1 9 I 22,0
63 i 1876}=! HC-8-35 I 1 . f. 9 I 21.9
64 I 18741=! HC-S-26 1 ! .9 I 21.9
2 I I879FI HC-842 1 ¯1 10 ! 22.5

’!~ I 1875FI HC-S-28t 1 I 10 } 22.4
<0.51 100 t
<O.5I ~001

80
80

1129199
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g

"Test Number 592-1 Freshwater Sedim,e, nt,Test - ~ya.,lella azteca

" I NAS I CLIENT {        i    l 1    I I , I    I
BKR! SMPL IDE~~R[PIF~EPL DAY ITEMPf DO tCONDt pHI’ 8 { NH3 tHAADt ALF~
2O i 18~8F ! HC-r&?-dj ~ 10 I 22.4 6.9 ! 250 ! 7,7 1 <0.02! <0.5 I 100 I 80

~9 ~ 1857FI HC-ref-B ~ 1 10 I 22,4 ! 6.9 ! 260 , 7,6 1<0.02~ <~-5! _~oo I 8o
42 ! 1877F HC-S-36 ~ 1 10 t 22.5 I 7,0 ! 250 i 7,S 1<o,o21 <o.5! lOO I 8o

45 ~ 1878F HC-S-39 ~ i -I 10 I 22.4 i 6.6 250 ! 7.~ ~0~0~i <0,5 I00 ! 80
63 ~ 1876F’1 HC-S-35’" i ! 10 ~ 22,8 17.1 ~ 260 I 7.5 <0.02i <0.5 !00 ~ 80
64 t 1874F~ HC-$126 1 ! ~o I ~.8 i 6.9 260 I 7,5 <0,02~ 20.5~ 100 ~ 80

I!,    1
I lMean 22.5 6.5] 3:[4 7.4

t Iso 0.3 10.51 46 0.3
! n 99 I991 27 27

~in I 21.9 I 4:,8.,,t 250

-- i ,-,,,,, I
<o.o21 ~.0 ~4o
<0.021 <0,5 tb0 t 80

1129/99

U

g
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ORGANISM HISTORY

AGE:

LIF]! STAGE:

HATCH DATE:

BEOAN F EEDil~ C~

~OOD:

,, Commeatst

Aquatic BioSystems, Inc. Q̄uality Research Organisms

I
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i
I
i
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I
i
i
i
I
i
i
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AQUATIC SCIENCES                                                          PROTOCOL NO. NAS-
A~o~fE TOXICITY TEST (ALL SPECIES) I

investi~
Test Length

Client :    COC_~
client’s Study Monitor:
Testing L~o’~atory: Nor~hwesner?. A~tic Sci~ces
T~t Location:
L~oratory’s Stay Pers~el :

QA Office_

Test B~i~ng :_

MATERIAL
Description: ~[¢~,~ea. ~.
NAS Sample No.:
Date o£ Collection:
Date o~ Receipt:
Temperature
Dissolved oxygen
Conductivity

~ardness (m~IL) :
Alkalinity (mgiL) :

I
i
i
i
i
i
I
I
I

ORGANISMS
Species :.
Source: f~o ~u4-: a. ..~ ~%~ ~’~ ~    .
Accli~tion ~Dat~:

Date ~T~
I

t

~

/?.v ] ©./. ’

Age:~ Size:

i
i
I
I
i
!

i

- l- Rev- 2/97
i
i
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NORTHW~ES%~-~N A~TJAT!C SCIENCES                                                          FNOTGG3L ~O. NAS-
ACUTZ TOXICITY TEST (ALL SPECIES)

Investigator ......

- 3- Rev. 2/97

i
!
!
I
!
!
t
i
l
i
i
!

i
i
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Start Date: 10!20198 14:00
End Date: 10/24/98 14:45
Sample Date:
C-"~ments:

D-Control 1,0000
3,75 1.0000

7,5 0,8571
15 0,4286
30 0,3750 ¯,
60 0.0000

Acute 96-hr Toxicity Te~t-96 Hr Survival )       ’
Test ID: 999-969            --- ’~ REF-RefToxicar~t
Lab ID: ORNAS-Northwes, tem Aquat~,Sample Type: CDCL-Cadmium ch!odde
Protocol: EPAA 9%EPA Acute. T~t Spe�ies: HA-Hyate~la azteca

Conc-uglL Mean N-Mean
O-Control 1.0000 1,0000,

3.75 1.0000 1.0(30Q
7.5 0,8571 0,8571
"15 0,4286 0,4286
*30 0.3750 0.3750
60 0.0000 0.0000

Not Fisher’s 1-Tailed Number Total
Resp Resp Total N Exact P Critical " Resp Number

0 6 6 1 0 6
0 6 6 I 1.0000 0.0500 0 6
1 6 7 t 0.5385 0,0500 1 7
4 3 7 I 0.0490 0,0500 4 7
6 3 8 1 0.0280 0.0500 5 8
8 0 8 1 8 8

Hypothesis Test (1-tail, 0,05) NO,SO LOEC OhV TU
Fisher’s Exact Test 7,5 15 10,6066

Maximum kikelihood-Probit
P remoter    Value    SE 95% FiducfaI Limits       Control Chi.Sq Critical P,value Mu    Sigma iter

3.09723 0.83344 1,46369 4,73078 0 2,13246 7,81472 0,55 1.22983 0.32287 5
1.19093 1.07129 -0.9088 3.29065Intercept

TSCR
Point
ECOI

~ EC05
EC~ 0
EC15
EC20

I~EC25
EC40
EC50

~ 0
5

EC80
EC85

EC95
EC99

Probit~ ug/L 95% F{ducial Umits
2,674 3.01111 0.38875 5.99705
3,355 4.99758 1.10278 8,60543
3,718 6.54725 1,90336 I0.5377
3.964 7,85597 2,73095 t2ot684
4.158 9.08027 3,61539 13.7299
4,326 10.2816 4.57 15.3257
4.747~ 7.91345 2%0728
5.00Ok, ~16.9759_) 10.5515 26.6325
5.253’ 20,4942 13.5~81 35.0311
5,674 28,0288 18,8877 59,6954
5.842 31,737 21,1658 75.1622
6.036 36.683 23.9616 99.1733
6.282 44,0156 27,7404 141.885
6.645 57,664 34.0699 2443245
7.326 95,7057 49,0075 691.18 Dose uglL

ToxCalc v5.0,17
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Test: AT-Acute 96-hr Toxicity Test
Species: HA~Hyalella azteGa
Samp{e ID: REF-Ref Toxicant
Start Date: I0120/98 I4:00

"~POS ID R,e.p    G~’oup
1 1 D-Control
2 1 3,750
3 1 7.500

5 1 30.000:
6 i

Comments:

End Date: 10124/98 14:45

Start 24 Hr
6
6
7
7
8
8

48 Hr

Test ID: 999-989
Protocol; EPAA. 91.EPA Aoute
Sample Type: CDCL-Cadmium chloride
Lab ID: ORNAS-Northwestern Aquatic Sciences

72Hr ! 96 Hr ....... Notes
6
6
6
3

0!

To×Ca[c 5.0.17

I
I
I
I
i
I
I
i
I
I
I
I
i
I
I
I

~.I
i
I
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ToLl Free: 800/331-~g16
~q01484-5091 ~ 970/484-2514

DATE~

ORGANISM HISTORY

¯ .    10/1319g

Mean Range

70 ~I ~.75 m~

7.~ 7.~-8.~

Aquatic Bi~qystems, Inc. ¯ Quality Researc.h Organisma
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27,0

22.0

2.0

Hya]ella aztec~ 96-hr acute test- last 2.0 points

CV% = 39.61

22.861

17.808

I2.756

’,704

L651

I
i
I
I
I
!
I
I
I
I
i
i
I
I
i
i
!
I
i
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SECTION B

Phase I

Midge (Chironomus tentans) sediment bioassay 592-2 data report

!1
I]
!]
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NORTHWBSTERN AQUATIC SC!ENCES__

TOXICITY TEST ~PORT

TEST IDENTIFICATION
~: 592-2
Titlei Toxicity of freshwater sediments using a !0-day midge, Chironomus tentans, sedknent bioassay.
Protoco~ No,: NAS-XXX-CT4b, April 7, 1998. Based on ASTM t996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with ~resh water invertebrates, EI706-95b), Am.See. Test.
Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and bioaccttmulation of
sediment-associated contaminants with freshwater invertebrates, EPA/600/R-941024). Testing was also
conducted with consideration of the Dredged MateriaI Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April I998).

STUDY 1VIA~AGEM~NT
~.t~dy Sponsor: Hart Crowser, Inc., 5 Center Pointe Dr., Suite 240, Lake Oswego, Oregon 97035.
_~ponsor’s Study Monitor: Dr, Tak~hi Fuji
Testing Laboratow: Northwestern Aquatic Sciences, P.O. Box t437, Newport; OR. 97365
Test L_oeatior~: Newport laboratory
~bgratory’s. Study Personn.el:..G.J. Irissarri, B.S., Proj. Man.; G~. Buhler, B.S., Study Dir.; L.K. Ngraeth,
B.A., QA Officer; M.S. Redmond, M.S,, Aq. Toxicol.; E. Coffey, B.S., St. Tech.; S.,Bione, B.S., Teeh.; S.
Courbis, B.S., Teeh.
~qtudy Schedule:

Test Begimaing: 10-20-98, I430 hrs,
Test Ending: 10-30-98, 1400 hrs.

Disp~sifion...o_f Study Records: All specimens, raw data, r~ortz and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd, Newport, OR
97365.
.Qood Laboratory_ Practices: The test was conducted following the principles or" Good Laboratory Practices
(GLP) as defmed~in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statemer~t of Quatitv A~_sum~ce: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed ha accordance with the protocol and standard operating procedures. Th~s report is an
accurate reflection of the mw data.

TEST MATERIAL
Test Sediment~: Unidentified f~eshwater test sediments. Detaih are as follows:

NAS Sample No. 1874F 1875F I876F 1877F
Description HC-S-26 HC-S-28 HC-S-35 HC-S-36
Collection Date 10-14-98 10.!4-98 I0-14-98 10-15-98
Receipt Date 10-17-98 t0-I7-98 10-17-98 10-17-98

NAS Sample No. 1878F 1879F 1857F 1858F

Description HC-8-39 HC-S-42 HC-Ref-B HC-Ref-C

Collection Date 10-15-98 10-I5-98 10-I5-98 10-15-98

Receipt Date 10-17-98 10-17-9~ 10-1%98 10-17-98

~C,_o.ntrol Sedim_e~_t: The negative control sediment was collected on 10-19-98 from an area adjacent to the
Hwyo 101 bridge at Beaver Creek, approx. 8 miles south of Newpo~ OR, The control sedLment was sieved
through a 1.0 mm screen, artd rinsed tl~ee times with dilution water prior to u~e.
t.,~.O_~gg: AII test and reference sediments were placed under ~trogen upon receipt and stored at 4~C in ~e dark
until used.

!

!
i
I
I
I
!
I
I
I
i
I
!
i
I
I

Test No. 592-2
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NORTH~V~STEIIN AQUATIC SCIENCES
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TEST WATEI~                    .    ~_        =.        . / ~ . r.-~
~lr..C~: Moderately hard synthetm water prepared from Mflh-Q de~omzed water.
D~re~ of Preparati~r~: 10-16-98, I0-23~98, I0-27-98
Water Oualit~: pH 7.6, 7.6, 7.9; conductivity 280,280, 230 pmhos/cm; h~dness 100, i00, 100 mg!L as
CaCO~; alkalinity 80, 80, 70 mg/L as CaCO3.
~: Aerated ~24 hr.

TEST ORGANISMS
~: Chironomus tentans, midge.
~: 3rd instar, O. 18 mg average individual biomass
Source: NAS cultures, originally obtained from EPA, Duluth, M’N.
~�_clima~on: Temperature, 23.4 -~ 0.2°C; dissolved oxygen, 7.2 ± 1,3 mgfl~; pH, 7.3 e 0.2; conductivity, 380
~ 33 ~mhos/cm; hardness, 110 mg/L as CaCO~; and alkalinity, 70 mgiL as CaCOa.

TEST PROCEDDRES AIND CONDITIONS
The following is aa abbreviated statement of the test procedures a~d a statement of the test conditions actually
employed. See the test protocoI (Appendix I) for a more derailed description of the test procedures used in this
study.

..Test ~ambers: 300 mt high-form gl~ss beakers
Test ~olume~: 100 ral sediment layer; 175 ml test water.                           ~
ReptieatesFFreatment: 8
~Lg a~jsmsfTEr eatment: 80
_Water,,Volum~_Chan~: 2 water volumes per day
~: None.
~: Animals were fed 1,5 ml of TetraFin suspension (1.5 mt contains 6 mg dry solids) per beaker daily.
E.ffects Crite~: 1) survival after 10 days, mad 2) average fiadividual b~omass (total biomass divided by the
number of surviving midge) after 10 day~. Death is defined as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Wa.ter Qu.ali _ty and O~herTest C0rtdifio~: The temperature, dissolved oxygen, conductivity, pH, harchaess,
alkalinity, sulfide, affd ammonia-nitrogen were measured in the overlying water of one replicate test container
per treatment on days 0 and I0 of the test. Temperatare and dissolved oxygen were measured daily ~ the
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric method~. Sulfide and ammonia-N were measured us~g Hach test kits based on the methylene bIue
(EPA Method 376.2) and sahcylate (Clim Claim. Acta 14:403, 1996) colorimetric methods, respectively;
samples were not dist~ed prior to analysis. The photoperiod was t6:8, L:D.

DATA ANALYSIS MlgTHODS
Survival and individual biomass were calculated for each replicate as follows:

percent survival = 100 x (number smwiving/initia! number tested)
average individual biomass = (final wt. - tare wt.)lnumber weighed,

where:
f’mal wt. = tare wt. + weight of organisms recovered on day i0, in mg

The mean and standard deviation for survival and average individual biomass were calculated for each
treatment. The statistical software employed for these calculat~or~ was Microsoft EXCEL v.5.0

Values of survival and individual biomass for the test sediments were statistically compared against those for
the refereaee sediment and the control sediment using ToxCalc v5.0.17. An aresine square root Wamformation
was perfomaed on proportional data before analysis. Following transformation and determination of normality
and homogeneity of variances, one-tailed homosceda~tic or heteroscedasde t-tests, or Wilcoxon Two-Sample
tests, were conducted at the 0.05 leveI of significance.

Test No. 592-2
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NORTHWESTERN AQU.ATIC SCIENCES__

PROTOCOL DEVIATIONS
1. The range of ditution water alkalinity (70-80 mg/L as CaCO3) slightly exceeded time specified range of 60-
70. This minor deviation is unlikely to have affected the test result~.

t~I~ERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxdcity test using potassium chloride, ~o evaluate
the performance of the test organism~ used ha the sediment toxicity tesL 2"he performance is evaluated by
compaffng the results of this test with historical results obtained at the Iaboratory. A summary of the reference
toxicant test result is given below, The reference toxicant test raw dam a~e found in Appendix

~: 999-972
Reference Toxicant and $.ource: Potassium chloride (Mallinckrodt, Lot No. 68451).
~: 10-23-98
D.Ditution Water Used: Moderately hard synthetic water prepared from Milli-Q® deion~zed water.
Result: 96-hr LCS0, 6.35 g/L This result is within the laboratory’s control chart warning limits (2.54 to 6.82

TEST RESULTS
Water quality data are summarized in Table 1. A detailed tabulation of the water quality resutts by sm’apte and
test day can be found Ln Appendix II. The means and standard deviations of percent survival and growth
(weight) of midges exposed for 10 days to sediment~ are summarized in Table 2. Detailed data organized by
sample and replicate, and summary sta~fics for these observations, a~e given in Appendix tt,

All water quality observafiops of overlyLng water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected ha the overlying water (detection limits, 0.02 mgrL) eider at
beginning or the end of the test. Ammonla-N in the overlying water ranged from <0.5 mffL (detection limit)
to !.5 mg/L The test met acceptability criterion specified in the protocol with 85.0% mean control survival
(70% requi~ed) and 1.69 mg average control weight (0.6 mg required). Survival of 71.3% and 80.0% in
reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#1858F), respectively, met ~e 65%
survival criterion specified by the Dredged Material Evaluation Framework Guidamee for the Lower Columbia
River Management Area. The reference toxicant (positive control) result Was within the laboratouds control
chart limits (6.35 g/L; control chart meaa~: 2 S.D. =4.68 ±

Survival in the control sediment:was not significantly different from that in either re£erence se~eat Only
one significant difference was detected i~ comparisons of test sedhnents to their appropriate reference
sediments. Survival ~n sampIe HC-S-39 (58.8%; NAS #1878F) was signifieandy less fl2an that in HC-Ref-B
(71.3%).

Weights ha the control sediment were not significantly different from those ha either reference sediment. No
test sediments had weights signi.ficmafly less than that in ~eiz appropriate reference sediment.

STUDY APPROVAL

Date St~d~i~ect~r Date

’ Date Date

Test No, 592-2

I
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NORTII-WESTERN AQUATIC SCONCES__

Table I. Summary ofwaler quality conditions during tests of the midge,
Chironomus tentans, exposed to freshwater sediments,

Water Quatiry Parameter Mean ~- S.D. Minimum Maximum N
Terhpera~ure (0¢) 22.8 ± 0,3 22,2 23,3 99
Dissolved oxygen (mgfL) 5.7 + 0.8 3.5 7.6 99
Conductivity (~mhogcm) 311 + 46 250 400 27
pFI 7.2 ± 0,2 7.0 7.8 27
Hardness (mg/L as CaCOa) 111 ± 14 100 140 18
Alkalinity (m~y~L as CaC03) 87 _+ I2 80 120 18
Total sulfide (m~WL) -- <0.02 <0.02 18
Total ammonia (mgiL) -- < 0.5 1.5 18

Table 2. Survival and growth of CMronomns tentans exposed for 10 days to freshwater sediments. All comparisons were
conducted at the 0.05 level of significance.

.... Sample "’~fe~ ~irnent Percent Survival Averag~ wv’midge

_ Description ..... for C_om~:p~oa (M~ _a~: ~ SD,) S!gnificant? . P__., ,-,,- . Me__an _.+. SD :Si~!~t?

"*-IC-S-26 (NASg1874F) HC-Ref-C 72.5 -+ 10.4 no -- 2.01 ! 0.70 no

-’HC-S-28 (NAS#1875F) HC-Ref-B 60.0 ± 16,9 no ~ 1.32 ± 0.36 no

HC-S-35 (NAS# 1876F) HC-Ref-B 65.0 ± 17.7 no ~ 1.71 ± 0.59 no

HC-S-36 (NAS#I877F) HC-Ref-C 73,8 ¯ 15. | no --- 1,50 ± 0,27 no

HC-S-39 (NAS#18781:) HC-Ref-B 58.8 ± 13.6 yes 0.03 1.64 ± 0.55 no

HC-S-42 (NAS#1879F) HC~Ref-B 71.35:I7.3 no -- 1.46±0.28 no

Control (NAS#] 884F) HC-Ref-B and -C 85,0 ± ~2.0 no -- 1.69 + 0,66 no

HC=Ref-B (NAS#18571:) -- 71.3 ± 11.3 -- -- 1.60 ± 0,35 no

HC-Ref-C (NAS#I858F) ~ 80.0 ± 15.1 -- -- 1.73 ± 0.48 r~o

’ Pupae were not inelud~d in’~he sample to estimate dry weight (as per EPAJ60OiP,-941024, p. 55, s~eti0~ i~.3.8.

Test No. 592-2
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NORTH~VESTERN AQUATIC SCIENCES
April 7, 1998

PROTOCOL NO. NAS-XXX-CT4b

FRNStt~¥AT~R NIIDGE, CHfR ONO~4U, Y ,TENTA
10-DAY SEDINIENT TOXICITY TEST

1. rNT~,. ODUCTION

1.1 P..~Ig~2~: The purpose of this study is to characterize the toxicity of freshwater sediments
based on midge survival and grow~ using the midge, Chironomus tentans,

t.2 Referenced Meth~.d: TI~ protocol is based on ASTM Method E 170fi-95b (ASTM I996) and EPA
Method 100.2 (EPAJg00i-R-94/024).

1,3 ~SummatT¢_ of.Method: A summary of test conditions for the midge 10-day sediment toxicity test is
tabulated below. The 10-day sediment toxicity test win Chizouomus tentarm is conducted at 23°C with a
16L:SD photoperiod at a~ Numi~anoe of about 50-100 footcandles. Test chambers are 300-mL high-form
lipless beakers containing 1t30 mL of sediment and 175 mL of overlying water. Ten third-imtar midges are
used in each replicate (all orgasms must be tied i~tar or yotmger and at least 50% of the larvae must be
third instar). The number of replicates/treatment depends on the objective of the test. Eight replicates are
recsmmended for routine tes~ag. Midges i~ each test chamber are fed t.5 mL of a 4 g/L fish food flakes
suspension daffy. Each chamber receives two volume additions per day of overlying water. Overlying
water can be culture water, well water, surface water, site water, or reconstituted water. Te~t endpoi~ts
include survival and/or growfla.

!i
tl
!)

1. Test type

2. Test duration
~. Temperate
4. Light quality
5.Illuminance
6.Photoperied
7.Test chamber size

8. Sediment volume
9. Overlying water volume
10. Renewal overly~g water
11. Age of test organisms

12.Organisms per test chamber
13.Replicates per treatment
14~ Organisms per trea~raent
15.Feeding regime

16. Aeration
17. Overlying (test) water

18. Water quality

19. Endpoints
20. Test aeee~mb~ty criteria

21. Sample holding

whole sediment toxicity test with renewal of
overlying water
10 days
23 ±
daylight flouxesoent light
50-100 footcandles
16L:SD
300-mL b2gh-form lipless beakers (Pyrex® !040 or
equivaIezt)
100 mL
175 mL
2 volume additions/day (continuous or intermittent)
3rd instar or younger iarvae (> 50% of organisms
must be 3rd instar)
10
8 recommended for routine (depends on design)
80
Fish food flakes, fed 1.5 mL dailylehamber (1.5 mL
contaLrm 6.0 mg of dry solids)
None, untess DO falIs below 40% saturation
Culture water, well water, surface water, site water
or recom~tmed water
Hardness, alkal~ty, conductivity, pH, ammo~a-N
beginning and end; temperat~e and d~ssolved
oxygen daffy
Survival and g~ov~ (dry weight)
Minimum conlrol survival of 70%; mean weight of
~urviving control organisms 0,6 mg
14 days at 4°C in the dark

KMB00007754



NOP~THWESTERN AQUATIC SCIENCES
April 7, 1998

22. Sample volume required
23. Reference toxicant

2. .STUDY"

2.t Sponsor’s Name and Address:

PROTOCOL NO. NAS-XXX-CT4b

tL (800 mL per sediment)
Concurrent testing required

2.2 Spor~s.or’s Study Monitor:

2.3 Na.N~_e~f_Ze ~tSn_ _~_L ab ~ rato ry...:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box t437
Newport, OR 97365.

’2.4 Test Location:

2.5 Lab.o.ratory’s Personnel to be Ass,i,grled tO the Study:
Study Dkector:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Tee_rift_ e~_e: Tests are to begin within 14 days of sample collection. Referencetoxicant
test to be rim concurrently.

2.7 Good Labor.cry P~___cfiees: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPAiTSCA Good Laboratory Practice reguIations revised Aug~ast 17,
1989 (40 CFR Part 792).

The ~est materials are freshwater sediments. The contro!, reference, axtd test sediments axe placed in
solvent cleaned 1 L glass jars fitted with PTFl~.-lined screw caps. At the laboratory the samples are stored
at 40C in the dark. The originat seated containers.may be stored for up to 14 days prior to testing. If jars
are not full when received or if sediment is removed for testing, Eeadspaces should be fi~led with nitrogen
toretard deterioration. A negative control sediment is collected from a clean site, In addition, a reference
sediment, a clean sediment with physicM characteristics similar to the test sediments, niay be employed as a
comparison station.

Test water (overlying water) at NAS is normally C. tentans culture water, which is moderately hard synthetic
water at a harcktess of 80-100 mg/L as CaCO~ and. alkali.~ity of 60-70 mg/L as CaCO3. Dilution water ~s
prepared from MilIi-Q reagent grade water and reagent grade chemicals. Test water may also be well water,
surfae~ Water or site water depending on the study design. Current research is being done by EPA on a new
type of reconstituted water that may be used for ~ test in the future (STM 1996, EPA i994).
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5.1 ~: midge, Chironomu~ tentans.

5.2. u~_0.Br~e: Cultured at NAS. Odglnally obtained fi:om U.S. EPA Emckonmenml Research Lab, Duluth,
MN.

5.3 A.g_~: Third instar or younger larvae (at least 50% of t~e larvae must be ia the third in, tar at the star~ of ~e
test). Third instax is norrnzlly 8.5"to 12.5 days after hatching; head capsule widths range from 0.33 to 0.45
mrIL

5.4 ~7~¢lim~tqon and Pretest Obse~ati.on: Cultures are maintained at 23 -+ I°C under a 16:8 L:D p~aotoperied.
The cultt~xe water is moderateiy hard ~ntheric water. Midge are fed freely gmtmd .Tetrafm flakes in
st~ermion (10g Tewafm ~a 100 mL MilILQ water). Mortality during the 48-hr prior to testing should not be
excessive.

6.1 Tes.t..Chambers and Environmental Control: Test chambers used in t~e toxicity test are 300-mL high-
form lipless glass beaker~ (Pyrex® 1040 or equivalent). Te~t chambers are maintahaed at constant
temperature by partial kmmersion in a temperature-controlled water bath or by "placement in a
temperature-controlled room. Aeration is not empolyed unless dissolved oxygen drops below 40%
saturation. The test is conducmd under an ithtmktance ors0-100 footcandles with a t6L:SD photoperiod.

6.2 ~: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and ~crabbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; earefulIy rinsed once with
fresh, dilute (I0%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed tl~ec times with deio~zed water. Test systems and chambem are rinsed again wig ditudon
water just before use.

7. ~p_~RtMENTAL DESIGN AND...~ST PROCED~

7.1 .Experirnental.Desia-n: The test invoIves exposure of midge larvae to test, control, and reference
sediments. The sediments are ptaced on the bottom of the test containers and are overlain with test water. The
test exposure is for 10 days, The renewal of overlying water consists of two volume additions per day, either
continuous or intermitten~ Each treatment consists of eight replicate test containers, each contaiNng 10
organisms. Test chamber positions a~e completely randomize& Test organisms are randomly dism~buted to
the test chambers. Blind testing is ,~ormaIIy used.

7.2 ~_B~st Conta~uer~: Sediments am homogenized and placed in test chambers on the day before
addition of test organisn~. Sediment (100 ml) is placed into each of eight r~plicate beakers. After addition of
the sediment, t75 ml of test water is gently added to each beaker in a manner to prevent resuspens~on. The
overlying water is replaced twice daily. The test begins when midges are introduced to the test chambers.
Inidal water quality measurements are taken prior to the addJdon of test organisms.

7.3 ~_e,9_t__Criterio.n: The acute effect criterion used in tho midge bioassay is mortality, defm~d as the lack of
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is
~m:owth which is determined by using- dry weight measurements.

7.4 Test Conditions_: No aeration is employed v.ales~ dissoved oxygen falls below 40% saturation. The test
temperature employed is 23°C (raage o£_+ IoC). A 16:8, L’23 photoperJod i~ used. llktmJaafioa iz supplied by
daylight fluorescent lamps at 50-100 footcandles. The overlying water i~ ~eplaced twice daily.
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7.5 ~!~.giX~.~g the T~t: The test is begun b~ adding the organisms to the equilibrated test co~tai~ers as
previously described, if the optional growth endpoint is to be used, three extra replicate~ of midge larvae
s~ould be c oumed out and randoroJy selected for drying to determine initial average weight data.

7.6 ~: Midge larvae are fed 1.5 mL daily per test chamber (I.5 mL contains 6.0 mg of dry ~olids). A
feeding may be skipped if there is a build up of excess food. However, at! beakers must be treated simila~Iy,

7.7 Te_._st.Durati0ru Tvp. e an~.F~e~fiency ot~.Obse~adons, an.d Me.~_o~: The duration of the acute texicky test
is 10 days..The type and frequency or’observations to be made are summarized as follows:

TYPE OF OBSERVATION . TIMES OF OBSERVATION (ASTM 1996)
BIOLOGICAL DATA
Survival, gzow*& Day 10

PHYSICAL AND CHEMICAL DATA
Hardness, alkaIin.iW, ammonia-N, Begin.ning and end of test in overlying water of
conductivity, pH, dissolved oxygen, and one replicate beaker from each lxeatmem.
temperature
Dissolved oxygen, tempe,--arare i Daffy in overtying water of one replicate be~r~

from each treatment.

Dissolved oxygen is measured using a polarographic oxygen probe cab-orated according to the manufacturers
recommendations. The plb! is measured using a pH probe and a properly cal~mted meter with scale divisions
of 0.1 pH units, Temperarare is measured with a calibrated mercury thermometer or telethermometer.
Conductivity ts measured ~qth a conductivity meter. Hardness aud alkalinity are measured using dtrome~c
methods, Ammonia-nitrogen ia measured using the salicylate colerLmeNe method (Clin, C’aim. Acta 14:403,
1996),

7.8 Growth Measurer~..ent: Growth is measured as average dry weight of animals in a lest replicate at the end
of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, ge~dy blo~ed
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
organisms arm"placed ~to a dessieator and weighed as soon as poss~Ie to the nearest 0.01 mg (desirable to use
0.00I rag). The total weight of the dried midge ha each pan is divided by the number of, midge weighed to
obtain an average dry weight per midge.

~f Tes.t ACc~ance: The test results "are acceptable if the ndxdmum survival of orgar~srr~ ia the
controt treatment at the end of the te~t is at I~a~t 70% and the average weight of C. tentans in the ~urviving
con~ro|s is at least 0.6 rag,

The endpoints of the toxicity test are survival and grovah. SurvivaI is obtained asa direct count of living
organisms in each ~est centainer at the end of the test. Average midge dry weight, also measured at the end
of the tes~, may be used to compaxe g~ow~h between treatment sedtrnent~ and the control or reference
sedimexm OrdinariIy the following data analysis is performed, Due to special requixemants, alternative
methods may be used. The means and standard deviations are calculated for each treatment IeveL
Identificati0n of toxic sediments is established by statisticaI~cornpariso~t of test endpoints between test and
eentrol or reference sediments. Between treatment compari.~ons may be made using a Student’s t-test or
Wilcoxon’s Two-Sample test, where each treatment is compared to the control or the reference sediment.
An arcsine-square root transformation ofpropordonaI data, and tests for normality and heterogeneiW of
variances, are performed prior to statistical comparisons.
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The t-real report of the te~t results must mclude all of the following standar6 information at a minimum: name
and identiticadon of the test; the investigator and laboratory; date and time of test begfiankag and end;
irtformafion on the test materi!l; fiaformafiou on the source and qua/Jty of the overlying/test water; detailed
information about the test organisms including acclimation coadit~on~; a description of the exper:~mentaI
desigu and test charnber~ and other test conddtions including feeding, if any, and water quality; deFmit~on of
the effect criteria and ether observation; re~o~es, if any, in the control treatment; tabulation and sta~tical
analysi~ of meas~ed re.~pon~es anc~ a sununm3, table of endpoint~; a description of the stat~sl~cal methe~
used; any unusual info~tio~ a’~out the test or deviation~ from procedures; reference toxicam testing
i~forma~ion~

I0. S~Y DESIGN ALTERATION

Amendment~ made to ~ae protocol muzt be approved by the ~pomor and study director and should k~clude a
description of the change, r~e re~n for the change, the date the change took effect and the dated signatures of
the study director and spomor. A~y deviations ~a the protocol must be de~en"oed and recorded in flue study
raw data.

11. REFERENCE TOXiCAN’T

The ~eference toxicant te~t i~ a standaxd mult~-¢oncenwafion tordcity test using a ~pecified chem2cal toxdcant to
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day ~ed2men~ exposures. The refereace toxicant test is run concurrently. Performance is
evaluated by comparing the restttt~ of the refe~nce toxicant test w~th historical ~esults (e.g,, contmI charts)
obtained at the laboratory.

12. P~FEt~ENCED GLrIDELINES

ASTM. 1996. Standard test methods for meastwhag the toxiciW of sediment-associated contaminants w~th
fresh water invertebrates. ASTM S~mdard MethodNo. E 1706-95b. ~ Soe. Test. Mat., Pkiladelpt6a, t~Ao

U.S. EPA. 1994. Section 12, Test Method 100.2, Chiroaomus 1enta.~ 10-d Survival and Gowth Test for
Sediment~, pp. 5!-63. ~: Method~ for Measuring the To:dciv/and Bioaecumulatio~ of Sediment-associated
Contarninant~ with Freshwater invertebrates. EPA/600iK-94/024.

Weber, C.L (EEL) 1993. Methods for Measuring the Acute Tmdcity of Effluents a~d Receiving Waters to
Freshwater and Madne Organisms (Fourth Edit.on). EPM60014~gOIO27F.

13. APPROVALS

Name Date

Name Date

for

for Northwestern Aquatic Sciences
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NO.,~THWEST~ AQUATIC SC~V.NCES                                                                   PROTOCOL NO. ~AS-XX~-CT4b
C/~IR©NOMCJS TENTANS !0-DAY SOL~D P~SE SED!~ TEST

Testing Laboratory: Nor~hwes~e~ A~atic Scmences

L~orato~’ s Study

QA officer

S~udy Schedule :

TEST
General, description (see sampl~ logbook/chain-of-custody for details) :

NAS Sample No.:
Description:
Collection Date:
~eceip~ Date:

N~ Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Da~e:
Receipt Date:

NAS Sample
Description:
Collection Da~e:
Receip~ Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
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CH!EONOMiTS T~!qTAIqS 10-DAY SOLID PHASE SEDIMEI~T TEST

Other:

Eandomizatio~ char: :
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NORTHWESTERN AQUATIC SCIENCES                                                                            P~OTOCOL M0.    NAS-XXX~CT4b
CHiRONOMUS TENTANS !0-DAY SOLID P~IASE SEDI;,~NT TEST

U

O

O

tl
Ii
O
0

If more-than one batch of test water is used, attach water prep
bench~heets and mark appropriate batches.

Size:

Comment s

TEST P~OCEDITRES AN~ CONDITIONS
Test chambers: 300 mL high-f0rm lipless glass beakers
Test volumes: 100 mL ~f test sediment; 17~ mL of ~est water
Replicates/treatment: (8) ~ Organisms/rep!icate: (i0)
Tes~ water: Moderately hard synthetic water
Daily test water changes: two volumes/day
Aeration: None, unless DO falls below 40% saturation
photoperiod: 16:8,
Temperature: 23 ¯
Feeding: fed 1.5 mL of Tetrafin (1-5 mL contains 6mg dry solids)

suspension per beaker daily"
~eaker placement: Total randomization
Water Quality Measurements:

Daily: temperature and dissolved oxygen; i repl./treatmenK
Beg. & End: Conductivity, hardness, alkalinity, pH, ammonia-nitrogen,

temperature & dissolved oxygen; I repl./treatment

-3-
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NORTHWESTE.R!~ AQUATIC SCIENCES                                                                           PROTOCOL NOr    NAS~X/tX~CT4b
CH!~ONOMUS TEIT2ANS 10-DAY SOLID P~ASE SEDIMENT TEST
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C~II%ONO~JS T~!~TANS 10-DAY SOLID -DIIASE SEDIMENT TEST
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~HZI~ONOMUS TEIqTANS    !0-DAY SOLID PHASE SEDIMENT TEST
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C~IRONOMUS T~.NTANS !0-DAy SOLID PiLASE SEDIMENT T~ST
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C~--’ROI~OMUS T~NTANS 10-DAY SOLID PF-AS~ !£1EDI~.EIg~ TEST
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CH~RONOMUS TENTANS !0-DAY SOLID P~JISE SEI~IMEIkIT TEST
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NORT~qESTER~ AQUATIC SCIENCES                                                                        ~ROTOCOL NO.    MAS-XXX-CT4b
C~HIRONOMUS TENTANS 10-DAY SOLID PEASE SEDIMENT TEST
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NORTEWESTER~AQUATIC SCIENCES                                                                   PROTOCOL NO. NAS-XX/~-CT4b
C~!RO~OMUS TEn,TANS 10-DAY SOLID P~L%SE SEDI~ TEST

Remarks:

..-Balance Calibration:
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Test No.~-~Client ~/~ ~FOu~S~ !nvestiga=or

WEIGHING DATA

Tare: Date_~~Oven temp(IC)~ Drying time(hr) 2~ ini~-
Final: Date’Z_~t~L~ Oven ~emp(~C)~ D~ing time(~)~ Init.

*D~ at 60~C to constant weight (-2 hrs); weigh to neares~ 0.01

Remarks:

I

1

I
I
I
!
!
L

i
I

1
1
!.
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!

I
|

1
!

Balance Calibration:
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WEIGI~ING DATA SHEET

Tare~: Date [~-~ Oven temp (IC) ~ Drying timeFinal: Date ~l~ Oven temp(IC)- Drying

E~ip. Used: Oven ~ .............................. B~lance

Remarks:

1
I
t
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Balance Calibration:
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Tes~ No -~-~2 -~ Clie-~-~ /7~,~ C~ ~£e z- .... !nves.Liga~or

~ ~G~I~G DATA

E~ip. Used: Oven~l;tl~                    Ba!~ce .....

*D~ at 6O~C to cons=~t weight (-2 ~s)~ weigh t~ nearest 0.01

ii

Remarks:

IBeaker

I

i

i

weighed

i
I

Ba!s4ace Calibration:
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Test Number 592-2 Freshwater Sediment Test - Chironomus tentans
Randomization Key

...............( NAS
BKR ! SMPL

301 1874F
11 i 1874F
:~4 1874F

I CLIENT t

! HC-S-26 4
HC-S-26 ,2

f HC-S-26 3
I HC-S-26 4

10/19198 I
I
i
I
I
I
I
I
I
!
i
!
i
I
I
I
I
I
i

KMB00007777



11

11
II

"Test Number 592-2 Freshwater Sediment Test - Chfronomus tentans
Randomization Key

55 i 1858F
35 1858F.I-HC-ref-C
14 I 1858F ! HC-ref-C

A0.. I control t control
: 5 I control! control
59 I control l control
62 control,.... ! I contro!
33 i control! control
65, i ~r~trO~ I

~8 I control!
8 I control]

control ,,,,! ~
control I 7
controlI 8

0Ii 9198
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Start D~te:
End Date:
Sample Date:
~ ~:n. ents:

Conc-
HC-Ref-B
HC-Ref~C
HC-S-26
HC-S-28
HC--S-35
HC-S-36
HC-S-39
HC-8-42

control

10t20198 14:30
10/30198 14:00

Fl’eshwater Sedimen~-10-day su~rvival
Test 1D: 592-2                 ~-~amp~e
Lab lD: ORNAS-Northw~stem Aquat Sample Type:
Protocol: NASXXXCT4B           Test Species:

1 2 3 4 5 6 7 8
0.9000 0.8000 0.8000 0,7000 0,6000 0.6000. 0.7000, 0.6000
0.8000 0.7000 0.6000 0.7000 1.0000 1.0000 0.7000 0.9000
0,7000 0.5000 0.7000 0.8000 0.8000 0.7000 0.8000 0.8000

0.5000 0.6000 0.8000 0.6000 0.5000 0.9000 0.5000 0.4000
0.7000 0,8000 0.8000 0.8000 0.6000 0.7000 0.3000 0.5000
0.7000 0.8000 0.7000 0.5000 0,8000 0.8000 0,6000 1.0000

0.5000 0.7000 0.5000 0,6000 0.7000 0.4000 0,8000 0.5000

1.0000 0.6000 0.9000 0.8000 0.6000 0.7000 0.6000 0.5000

0.6000 0.8000 1.0000 0.9000 0.8000 0.9000 0.9000 0.9000

NAS#1857F-1858F,1874F-1879F
SED-Sediment
bT-Chtronomus tentans

Transform: Arcsin Square Roet 1-Tailed
N , t-Slat Critical MSD
8
8
8 1.295 1~61 0.0119
8
8
8 0.834 1.761 0.0168
8
8
8 -0.646 1.761 0.0145

Cone-     Mean N-Mean Mean Min Max    CV%
HC=Re~B 0.7125 0.8906 1.0130 0.8861 1,2490’13.071
HC-Re~C 0.8000 1.0000 1.1300 0.8861 1.4120 18.047
HC-S-26 0.7250 0.9063 ~.0234 0,7854 1.1071 10,944
HC-S-28 0.6000 0.7500 0.8962 0.6847 1,2490 21.120
HC-S~35 0.6500 0.8125 0.9444 0.5796 1.1071 19.833
HC-S-36 0~375 0.9219 1.0484 0.7854 1.4120 17.832
HC-S-39 0.5875 0~344 0.8771 0.6847 1.1071 16.197
HC-S-42 0.7125 0.8906 1.0254 ,0.7854 1.4120 20.955

control 0.8500 1.0625 1.1886 0.8881 1.~120 13.085
Auxiliary Tests         ~ _
Shapiro-Wilk’s Test indica~i,stdbution (p > 0.0i)
Bar*Jeff’s Test indicates equal variances (p = 0.48)
The control means are not significantly different (p = 0.20)

~t indicates n~ant differences

Statistic Critical
0,96137 0.904
2~8295 11.3449
t,36089 2.14479

Skew
0.18417 -0.0252

ToxCalc v5.0.17

I

I

i
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10/20!98 14:30
¯ 10/30t98 14:00

Freshwa~’e~ Sed[~~ survival
Test ID; 592-2                   SampIe ID:
Lab tD: ORNAS-Nor[hwestem Aquat Sample Type:
Protocot: NASXXXCT4B            Test Species:

1     2     3     4     5     6     7     8
~0.8000 0,7000 0.6000 0.6000 0.?000 0,6000

0.9000 0.800
0,8000 0.7000 0,6000 0.7000 1,0000 1.0000 0.7000 0.9000

0,7000 0.5000 0.7000 0.8000 0.8000 0.7000 0+8000 0.8000

0,5000 0.6000 0.8000 0,6000 0,5000 0.9000 0.5000 0,4000

0.7000 0.8000 0.8000 0.8000 0.6000 0,7000 0,3000 0,5000

0.7000 0.8800 0.7000 0.5000 0.8000 0.8000 0.6000 1.0000

0.5000 0,7000 0.5000 0.6000 0.7000 " 0.4000 0.8000 0.5000

1,0000 0.6000 0.9~00 0,8000 0.8000 0.7000 0.8000 0.5000

0.6000 0.8000 1.0000 0.9000 0,8000 0.9000 0.9000 0,9000
Transform: Arcsin Square Root

NAS#1857F-1858F,1874F-1879F

Conc-     Mean N-Mean Mean M1n Max CV% N t-Stat

HC-Re~B 0,7125 0.8906 1.0130 0.8861 1.2490 13.071 8

HC-Re~C 0.8000 1.0000 1.1300 0,8861 1,4120 ~8,047 8

HC-S-26 0.7250 0.9063 1.0234 0.7854 1,1071 10.944 8

HC-S-28 0.6000 0.7500 0.8962 0.6847 1.2490 °21.120 8 1.431

HC-S-35 0.6500 0.8125 0.9444 0.5796 1.1071 t9,833 8 0.846

HC-S-36 0,7375 0,9219 1,0484 0.7854 1,4120 17.832 8

*HC-S-39 0.5875 0.7344 0,877t 0.6847 1.1071 16.197 8 1.980

HC-S-42 0.7125 0.8906 1.0254 0,7854 1.4120 20.955 8 -0,139

con~ol 0.8500 1.0625 1.1886 0.8861 1.4120 13,085 8 -2.431
Statistic

SED-Sedtment
CT-Chironomus tentans

l-Tailed
Cr|ticaf MSD

1.761 0,0117
1.761 0,0116

Auxiliary Tests .......

F-Tes~ {ndicates equal variant.86)
The con~rot means are not significantly d~erent (p = 0.20)

1,761 0.0083
1.761 0,0140
1.761 0.0092

Critical
0.92096 0,844
!.15099 8.88531
t.36089 2,14479

Kurt
.0,8898

I]

To×Calc v5.0,17
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Start Date: 10t20198 14:30
Freshwater Sedtmen~"-Average Individual Bioma .s, .?

Test ID: 592-2          ’, ~ -’" .Sampt~ ID:      NAS#1857F-1858F,1874F-1879F
Lab ~D: ORNAS-Northwestem Aquat ~ample Type:

Test,Species:
SED-$ediment
CT-Chironomus ten~ans

MSD

1.761 0.!578

1,76t 0.0667

End Date:    t0130/98 14:00
Sample Date: Protocol:~ NASXXXCT4B

- ,3one- 1 2 3 4
HC-Ref-B 1.2622 1.2625 2,0150 1.7357
HC-Ref-C 1,3325 1.6486 1.5683 2.0943

HC=S-26 1.3900 2.0460 2,2500 2.4813

HC-S-28 1.1240 1.2633 0.8250 1.7833
HC-S-35 t.4457 1,0563 1.7550 1,6763
HC-S=36 1.3743 1.3188 1.1900 t.7260

HC-S-39 2.7780 1.0129 1.5500 1.2083
HC-S-~-2 1,5190 1.8660 ~.0833 t.6863

control 2.3217 0,8075 2.0350 2,2833

5     6    -7     8
1.6733 1.1387 1.6486 2,0483
t.4740 2.6300 1.9700 1.1611
1.8563 3.3329 1.06t3 1,6950
1.5780 1,3933 t.6800 0.8925
1.0633 1,8271 ,1.9667 2.9140
1.9613 1.7450 1.3667 1.3450
1.4871 2.0075 1,3200 1.7500
ol,6350 ’1.5071 1.0583 1.3460
1,0463 2.3189 1,7378 0,9478

Transform; Untransformed .l-TaiTed
Min    Max    CV% N t-~tat Criticat
1.1367 2.0483 21,707 8
%1611 2,6300 27,386 8
1.0613 3,3329 34.797 8 -0.933
0,8250 1.7833 26.998 8
1.0563 2.9140 34.519 8
1,1900 t.96~3 17.960 8 1,198
1.0i2~ 2.7780 33.854 8
1.0583 1.8660 19~84 8
0,8075 2.3217 38.876 8 0.166

Stat~stlc
1.761 0.1444

Critical
0,95577 0.844
1.9062 8.88531

0.65903 2.14479

Conc-     Mean N-Mean Mean
HC-Ref-~ 1.5978 0.9210 ~,5978

HC-Ref-C 1.7349 1.0000 1.7349
HC-$-26 2.0141 1.i610 2.014I
HC-S-28 1.3174 0.7594 1,3t74
HC-S-35 1,7130 0.9874 1.7130
HC-S-36 1.5034 0.8666 1.5034
HC-S-39 1.6392 0,9449 1.6~92
HC-S-42 1.4626 0.8431 1.4626

control 1,6873 0,9726 1.6873
Au×itiary Tests ....
S~apire-Wilk’~ Test in~i~at~ist~bution (p > 0.01)
F-Test ir~dicates equal variances (p = 0.41)
"The control means are not significantly different (p = 0,52)

~t~_~ mos~ced a sti.c~icate ~diffe re nces

Kurt
-1.2308

ToxCalcvS.0,17

i
i

!
I
I
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fl
UtartDate: 10120/~ ~4:3~ .... Test ID: 592-2

nd Date: 10130198 14:00 Lab tD: ORNAS-Northwestem Aquat Sample Type:

Sample Date: Protocol: NASXXXCT4B Test Species:

E manta:
C~r~c- 1 2 3 4 5 6 7 8

HC_RefoB 1.2622 1.2625 2.0150 1.7357 1.6733 1.1367 , I.~:~486 2,0483

HC-Ref-C 1.3325 1.6486 1.5683 2.0943 1.4740 2.6300 1.9700 1.1611

fl HC-S-26 1.3900 2.0460 2.2500 2,4813 1.8563 3.3329 1.0613 1.6950

HC-S-28 1.1240 1.2633 0.8250 1.-7833 1.5780 1.3933 1.6800 0,8925

HC~$-35 1,4457 1,0563 1.7550 !.6763 1.0633 1.8271 1.9667 2.9140

HC-S-36 1,3743 1.3188 1.1£00 1.7280 1.9613 1.7450 4.3667 t.3450

H HC-S-39 2.7760 1.0129 1.5500 1.2083 1.4871 2.0075 1.3200 1.7500

HC-S-42 1.5190 1,8660 1.0833 1.6863 1,6350 1.5071 1.0583 1.3460

control 2.3217 0.8075 2.0350 2,2833 1.0463 2,3I 89 1.7378 0.9478

Freshwater Sedime~t~Averag~
- ~ "_~i~IO:,,,.~AS#1857F*1858F.1874F-1879F

SlED-Sediment
CT-Chironomus |entans

Transform; Untransformed                 t-Tafled
Conco     Mean N-Mean Mean Min Max CV% N t-Slat Critical MSD

--~Ref-~ 1,5978 0,9210 1.5978 1.1367 2.0483 21.707 8

HC-Ref-C = 1.7349 1.0(]00 ~,7349 1,1611 2.6300 27.386 8

HC-S-26 2.0141 1.t610 2.0141 1.0613 3,3329 34.797 8

HC-S-28 1.3174 0,7594 1.3174 0.8250 1.7833 26.998 8

HC-S-35 1.7130 0.9874 1.7130 !.0563 2.9140 34.519 8

HC-S-36 1.5034 0.8666 1.5034 1,1900 1.9613 17.960 8

HC-So39 1.8392 0.9449 1.6392 1.0129 2.7780 33,854 8

HC-S~42 1.4626 03431 1.4626 t.0583 1,8660 19.484 8

cont~ol 1,6873 0.9726 1.6873 0.8075 2.3217 38.876 8
Sta~Jsti¢

Auxiliary Tests
~~istrib~tion (p > 0.0t)

0,93!02

F-Test ~ndicates equal variances (p = 0.24)
2,560! 5

The control means are not significantly different (P = 0.52)
0.65903

14ail, 0.05) .......
,~~n_o s~g n~t~ca..~t differences

1,596 1.761 0.0543
.0,476 1.76t 0,1035

-0.179 1.761 0.0£43
0.852 1.761 0,0444

-0,341 1.761 0.1212
Critical
6,844

8.88531
2.14479

Skew Kurt
0.98863 1.38537

fl

ToxCalc v5,0.17
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Test no. 592-2 Freshwater Sedimeni Test
Chironomus tentans

Actua~ p-values calculated from the statistics returned by ToxCalc analysis

~urvival Data

Comparison
__HC-S-26 vs. HC-Ref-C

HC-S-36 vs. HC-Ref-C
control vs, HC-Ref-C

HC-S-28 vs. HC-Ref-B
HC-S-35 vs. HC-Ref-B
HC-S-39
HC-S-42
control vs, HC-Ref-B

T star

-0,646

1,431} 14
0.846
1.98 14

-0.139
-2.431

~.* ~con~roi r~plicates + treatment replicates- 2) ......

Growth Data

!1
i1 degrees of

Comparison       T star ,~ freedom
HC-S-26 vs, HC-Ref-� ! -0,933 ) 1#
HC-S-36 vs. NC-R~ { 1,198 ~ 14
control vs. HC-Re#C ) 0.166 } 14,

HC-S~28 vs. HC-Ref-~ 1,596 { 14
HC-S-35vs. HC-Ref-B ~0.476 ~ 14
HC-S-39vs. HC-Ref-B ~-0,179 { ~4
HC-$42 vs. HC-Ref-B 0.852 ~ 14

~ (con~[oi replicates + treatment replicates - 2)

!.TD~ST

0,21
#NUM!

0.09
0,2t
0.03

#NUM!
#NUM!

0.13
0 °44

o.oz
} #NUM!
I #NUM!

0.20
i #NUMI

2/11t99 i
i
i
i
I
I
I
I
I
I
!
I
I
I
I
I
I
I
!
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Test Number 592-2 Freshwater Sediment "[est-
Chirdnomus, tentan~ "

I]
I]
11

I]
[I

51"1877F iHC-8-36 I lJ

57!1878F LHC-S-39 1
6611876F iHC-8-35 i
6711879F ’iHC-S.42 " 1i 1! 23.0 6,21, 330!.7.4

........ ’ 4!!..875F H.C-S-28 ii~t! 2i.... ~3~0,
1911857F tHC-ref-B__ 1! .~j 23,01 6.3_
40~1884F ~con~ol t~ 2[ 23.t
48~1~7~F [HC-S-2~ ti ..... 2~ 23,0
5111877F IH.C-S-36 , !~_ 2[...~2~.1 .6.6{
5611858~ tHC-ref-C It 2~ 2&1 6.6i

"" 2~’ 2~.2~ 6.5i5711878F IHC-S-39
66;1876F [HC-8-35
67!1879F !HC-$42
4~ 1875F !HC-S-28

19:1857F !HC-ref-8
40; 1884F icontrol
48~1874F, iHC-S-26 I
51i1877F IHC-8-38

56!1858F iHC-ref-C
5711878F IHC-S-39 1
66!1876F HC-S-35
6711879F HC-$42

1! 22,8!, 6.6j 320t
11 22.8 6.6t 320i
11 22,81 6.41 .~t
l i 23.o 6.ei 340{

1
i

]
I

48!1874F HC-S-26 I 1 4!_ 2~,1
51!1.877F HC-S’36 [ 1 4! 23.2
5611858F HC-tef-C 1 1 41 23,2
5~it~’#8#: ~-39 1 ’1 4.}. 23.2
66~1876F IHC-S-35 i 1 4t 23.31
67!1879F iHC,-S-42 ! ..11 41 23.21

2/12/99
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Tesf~ Number 592-2 Freshwater Sediment Test -
Chlronomus tentans

~NAS iCL1ENT !    i    ~    I i    l t
BKRiSMPL ;DESCRIP !RF__PL }DAY ITEMP !DO !CONDIpH 18

1to,
1
1
1

23.01 3.5i
23.0t 4.6t
22.9{

5111877F tHC-8-36 } ...............!! 7! 22,91 4,21
56!1858F !HC-ref-O I
57i1878F IHC-S-39 t
66JI876F IHC-S-35 j
67 1879F iHC-S-42 !
4!1875F tHC-S-28 t

19f1857F IHC-ref-B 1
40i 18-~4~F ;cont~eI !

4811874F iHC-S-26 !
51i1877F iHC-S-36 {

56~1858F IHC-ref-C i
57i1878F tHc-S-39 l
66i1876F IHC-S-35 }

8( 22.5i 5.0)

81 22.6f
8[ 22.5~ 5.6(

I

¯ ! i

l

57)1878F 1HC-S-39 )
66i1876F )HC-S-35 l
67(187gF (HC-8-42 (
4~1875F iHC-S-28 }

19~18,~7F iHC.ref-B I

I1 ,.9) 22.31
1t 91 22.’~.).....5.21

9( 22.41 52(
1! 10! 22,91 5,4j
1! t01 22.9! 5.0~

2/12/99 i
I
i
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
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Test Number 592-2 Freshwater Sediment -res~ -
Chironomus tentans

....40!1884F ICOnLrol
48!1874F tHC-S’26 I
5111877F lHC-S-36 1
56i1858F iHC-ref-c i
5711878F. HC-S-39 t

..... 66 ~876~ HC-S-~ 1
: 6711879F IHC-842 i

! t    t

~o~ 23,01 &21" 250! 7.6t<0.02i<0.5i 100i 80
7.5~ 0.02 i<0.5 ~ 1{30~ 8011 !0.1 22.91 5,61 2601 ’,<

!/ 1oi 23.01 5.41 260{ 7.5i~0:o2 I<o.5 i lOO1 8o
11 !0~ 23.01 5.81 260t 7.51<0.02 !<0.5 t 100! 80

11 101 22.9I 5.2f 2501 7.4!<0.02 1<0.5 ! 100i

100~ 80

111~ 87
~4i
~81

~ Max~ 23.3{ 7.61 400t 7,8!<0.021 1.5i ~40i
~in! 22.2~ 3.5{ 250~ 7.0~<0.02~ <0.51 I00~ 80

2/t 2/99
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B.AW DATA ’- REFEKENCE TO.CANT TEST
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CI i~nt’ s Study. Monitor: .
Testing Laboratory :. Nerthweste.rn ~Aquahic/Sciences

L~oratory s Stay Perso~nei

QA Officer z ~ -.~

3~ 4.
Study Sch~ul e:

Test B~i~ng:

U
U
U

~AT~iAL
Description:~D
~L~S Sample No. :
Date of collection
Date of Receipt:
T~D_ erature (~C}
Dissolved oxygen
Condu~ctivity (umhos! ~n)

Hardness (n~/L) :
Alkalinity (m~/L)

Description:    /-’7~ {’:,." ,~ "-.4 r,-    2%-,/-
Date of preparation/Collection:
Water Quality: Cond. (umhosicm) ~ 40 Salinity (ppt)
H~rdness (mg/L as CaC~3)~ {g~     <Alkalinity (~/L as C~,CO~

Size:

%.

- l- Roy. 2/97
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<. N~TI~’ESTERN AQUATIC SCIEN~-S ~ROTC<]3L NO.
¯ ACUTE TOXICITY TEST (ALL SZNCIES)

R~nd~ zation charh:
II

t

!
!

|

/0

-2 - Rev. 2/97
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Cond.
I

I

I ,
I

llI ~ /

1 ~o I ......... I. , t ’ "    ’ I ’ , c~) ,~

I ’ " l f I /I
1. ’i * I I / I
+ li ’I ’ I

I IO i __
I

pE } Hard. I A!k. ’ Survivors

!!
11 - 3 - Rev. 2/97
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--~" " Acute 96-hr Toxicity Test-~6 Hr Survival
S~r~ Date: .10123198 14:30 Test
End Oote: 10/27198 15:00 Lab ID: ORNAS-Northwe~em Aquat Sample Type:
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species:
Cod-’’ents:
G . .-grail 1

D-Control 0,9000
t.25 1.0000
2.5 1.0000
5 1,0000

7.5 0.1000
10 0.0000

REF-Ref Toxicant
KCL-Potassium chloride
CT-Chirenomus tentans

Not Fisher’s l-Taited
Cone-graiL Mean N-Mean Resp Resp    Total N .Exact P Critical

D-Contro[ 0.9000 1.0000
1,25 1.0000 1.1111

2.5 1.0000 1.1111
5 1.0000 1.1111

"7.5 0.1000 0.111I
10 0.0000 0.0000

1 9 10 1
0 10 10 1 0.5000 0.0500
0 10 10 1 0,5000 0.0500
0 10 10 1 0.5000 0.0500
9 1 10 1 0.0005 0.0500

10 0 10

Number Total
.o Resp Number

1 10
0 lO
0 IO
o 10
9 10

t0 10

Hypothesis Test (l-tat!, 0.05}    NOEC LOEC ChV    TU
F=sheHs Exact Test               5      7.5 6.12372

Trimmed Spearman-Rather
¯ T r, Level ECS0      95% CL

0.0% 6,3453 5.9371 6.7816
5.0% 6,2899 5.8839 8.7240

10,0% 6,2673 5.9581 6.5948
20,0% 6~. ~?,~_3 5,9718 6.5774

Au~o-0.0%~6.3453-’~ 5.9371 8.7816
0.9 ~

0.7
03

o 0.4

10
Dose gmtL

ToxC alc vS.0,15 N

I
I

I

I
I
I
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’ l=Test: AT-Acute 96-hr Toxicity Test

fl ISpecies: CT-Chironomus tentans
ISample ]D: REF-Ref Toxicant
!Start Date: 10t23f98 14:30

fl

Test ID: 999-972
Protocol: EPAF 91-EPA Freshwater
Sample Type: KCL-Potassium chloride

End Date: 10127198 15:00 Lab ID: ORNAS-Northwester~ Aquatic Sciences

Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
O-Co~tFot; 10 ..............

1.250 t0 10
2.500 10
5.000’ 10 101
7.5oo, lo 11

~o.ooo ~ol 1

Pos
1
2
3
4
5

Comments:

Rep

1
1

1
1

H
U
U

U
fl

!!
II

ToxCalc 5.0.15N

KMB00007800



8.0

7.0

6.0

5.0

4J3

3.0

2.0

or% =

Chironomus tentans - 98 hr reference toxicant test- all pointa

22.89

, 2SD

1 SO

-2 SD

Test Date

5.749

4.678

3.608

2.537

I
I
I
I
!
I
I
!
I

I
i
I
I
I
I
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SECTION C

Phase II

Ampl~ipod (Hya(ella azteca) sediment bioassay 592-3 data repor~

KMB00007802



NOKTH~ESTERN AQUATIC SCIENCe. S__

TOXICITY TEST I~EPORT

TEST IDENT12CICATION
~: 592-3
Tit~e: Toxicity of freshwater segments using a 10~day amphi~od, Hyaletla azteca, sediment bioassay.
~: NAS-XXX-HA4b, April 7, 1998. Based cn ASTM ,1996 (Standard test methods for measuring
the toxicity of sediment-associated contam.~ants with fresh water ~avertebrates, EI706-95b), Am. Soc. Test.
Mat., Phila., PA, and EPA Method 100.I (Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPAJ600/R-941024). Te_~ting was
conducted wi~ consideration of the Dredged Material Evalua~oa Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY MANAGE1V[E~NT
Study Sponsor: Hart Crowser, Inc., 5 Center Pointe Dr,, Suite 240, Lake Oswego, Oregon 97035
~ ~.5~.~i~xli~x: Dr. Takashi Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box t437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory’s Study Persormet: G.J, Irissarri, B.S., Proj. Man.l Study Dir.; L,K. Nemeth, B.A., QA Officer;
G.A. Buhier, B.S., Aq. Toxicot.; M.S. Redmond, M.S., Aq. Toxicol.; E. Coffey, B.S., St. Teeh.; S. Bione,
B,S,, Tech.
Study Schedule:

Test Beginning: 12-8-98
Test Ending: t2-18-98, 0930 hrs.

DA_~~_~~e r~: A!l specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd,, Newport, OR
97365.
Good Laboratory_ Practices: The testwas conducted folI~wing the principles of Good Laboratory Prac~ces
(GLP) as defined in the EPArl"SGA Good Laboratory Practice regulations revised A.ugust 17, 1989 (40 CFR
Part 792).
.Statement of O_u~ti~ Assura~_.e_g: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed ~n accordance with the protocol and standard opera~ag procedures. Th~s report is an ¯
accurate reflection of the mw data.

TEST MATERIAL
Test ~: Unidentified freshwater test sediment~. Details are a’s follows:

NAS Sample No. t859F 18621: 1863F 1864F
Description I:IC-S-01 HC-S-04 HC-S-05 HC-S-07
Colteetior~ Date 10-13-98 I0-13-98 t0-t3-98 10-13-98
Receipt Date 10-17-98 !0-1%98 t0-I7-98 10-17-98

NAS Sample No. 1866F 1868F 1870F t872F
Description HC-S-11 HC-S-16 HC-S-19 HC-S-22
Collection Date t0-I4-98 10-14-98 10-15-98 10-14-98
Receipt Date 10-I7-98 10-17-98 t0-17-98 10-17-98

NAS Sample No. 1873F t869F 1857F 1858F

Description HC-S-24 HC-S-30 HC-Ref-B HC-Ref-C
Collection Date 10-14-98 !0-15-98 ~ 10-t5-98 10-15-98
Receipt Date 10-17-98 10-17-98 10-17-98 10-17-98

CQ~t~ol Sediment: The negative control sediment was collected on 12-3-98 from an area adjacent to the Hwy.
i0I bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was rinsed through
a 1.0 mm screen three times with dechlorinated tap water and once with dilution water prior to use.

Test No. 592-3

I
I
I
I
I
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~: All test and reference sediments were placed under nkfogen upon receipt and stored at 4°C ha the’dark
until used.

TEST WATER
~: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Date of Preparation: 12-3-98
Water Quality: pH 7.3, conductivity 250 ~mhos/crn, hardness 90 mgfL as CaCO~, alkalinity 80 mgiL as
CaCO~,
~: Aerated P_24 hr.

TEST ORGANISMS
Soeeies: Hyalella aztecs, amphipod.
Age/Size: 7-11 days old
~: Aquatic Biosystems, Fort Collins, Colorado; received t2-4-98.
Acclimation: Temperature, !9.4 ± 5.5~C; dissolved oxygen, 9.5 + 4.8 mg/’L; pH, 6.9 +- 0.7; conductivity, 4t3
_+ 12 ~mahos/em; hardness, ! t0 _+ 10 mg!L as CaCO3; and alkalinity, 80 ± 0 mgfL as CaCO3.

TEST PI~OC~EDIYPO~S AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix 13 for a more detailed description of the test procedures used ~ this
study.

Test ehamber~: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer; 175 ml test water.
R..Repticates/Treatmen~: 8
~: 80
Water VoJume Chan~: 2 water volumes per day
Aeration: None.
~: Animals are fed 1.5 ml ofYCT su’spension per beaker daily.
Effects Criteria: Survival after 10 days. Death is defmed as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Water Ouali .ty and Other Test Conditio~: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammor~a-nitrogen were measured in the overlyhag water of one replicate test container per
treatment on days 0 and 10 of the test. Temperature and dissolved oxygen were measured daffy ha the
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric methods. Ammonia-N was measured using a Haeh test Idt based on the $alicylate (Clin. Chim. Acts
t4:403, 1996) cotorimetric method; samples were not distilled prior to analysis. The photopefiod was I6:8,
L:D.

DATA ANALYSIS IVI3ET~ODS
The percent ampldpod survival was calculated for each rephcate as follows:

percent surdvat= 100 x (number surviving/initial number tested)

Control and tzeatment means and standard deviations for !~ercent survival and for water quality data were
computed using Microsoft EXCEL vS.0.

P.roportional survival values for the test sediments were statisdeally compared against those for the appropriate
reference sediment, as specified by the elient, using ToxCale v5.0,17. An areshae square root transformation
was performed on the proportional data before analysis. Following transformation a~d determination of
normality and homogeneity of variances, one-tailed homoseeda~ti¢ or heteroscedastie t-tests, or Wilcoxon
Two-Sample tests, were conducted at the 0.05 level of significance.

Test No. 592-3
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PROTOCOL DEVIATIONS
1. The dilution water alkalinity (80 mg/L as CaCO~) slightly exceeded the SlSec~ed range of 60-70. Tiffs
minor deviation is ualJkety to have affected t.he test resuits.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdCI~ ¯ 2½ H.~O,
to evaluate the performance of the test organisms used in the sediment toxicity test. The performance is
evaluated by ¢mnparing t~e results of this test with historical results obtained at the laboratory. A summary of
the reference toxicant test result is given below. The reference toxicant test raw data are found in Appendix

Test No.: 999-980
Reference T0x~ea.nt._and Source: Cadmium as CdCI~ ¯ 2½ HzO, Malllncbodt Lot #TNZ, 1.0 mglm! stock
prepared 6-23-98.
T_~LD_g.e~: 12.8-98
Dilut[~: Moderately hard synthet]c water prepared from Milli-Q® deionize.d water.
Result: 96-hr LC50, 15.2 gg]L.. This result is witlain the laboratory% control ¢han warning limits (2.86 - 23.3
~t#L).

TEST RESULTS
Water quaIity data are summarized i~ Table 1. A detailed tabulation of the water quality results by sample and
test day ca~ be fdund in Appendix II. The means and standard deviations of percent survival of Hyaletla
azteea exposed for I0 days to sediments are summarized ia Table 2. Detailed data organized by sample and
replicate, and summary slatisfics for these observations, are given in Appendix IL

All water quality obse~ations of overlying water temperatvxe and ddssolved oxygen were witb.kt the protocol
~ecified r=ges. ~oNa-N M ~e oveflyMg water r~ged ~om <0.5 m~ (detection I~it) to 0.5 m~.
~e test met accep~bili~ criterion spec~ed ~ ~e protocol ~ 85.0% mean eon~ol s~ival (80% ~equked),
Su~ival of 86.3% ~d 73.8% ~ reference se~enm HC-Ref-B ~AS#lg57F) and HC-Ref-C ~AS#1858F),
respectively, met ~e 70% s~ival cNtefion ~ec~ed by ~e Dredged Mat~at Evaluafio~ F~ework
Guidance for ~e Lower C~t~bia ~ver M~agement ~. ~e reference toxicant (posi~ve ¢on~ol) result
was wi~n ~e Iaborato~’s con~oI cha~ l~m (15.2 ~; co~ol eha~ mean ~ 2 S.D.. = 13.1 ¯ 10.2).

Survival in the control sediment’was not significantly different from daat in either reference sediment. Five
test sediments showed significantly lower survival than that of their appropriate reference sediments. Survival
~ samples HC-S-01 (65.0%; NAS #I859F), HC-S-04 (62.5%; NAS #t862F), HC-S-05 (71.2%; NAS
#I863F), HC-S-16 (72.5%; NAS #I868F), and HC-S-22 (70.0%, NAS #1872F) waz sigNficandy tess than that
in HC-Ref-B (87.5%).

STUDY APPROVAL

Manager Date ~’~Study Director Date

Date’ ~ality Assm-anCe Uni~ ]aYe" Date

Test No. 592-3
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Table 1. Summary of water quality conditions durhag test~ of the amphipod,
Hyalelta azteca, exposed to freshwater sediments.

Temperature (oC) 22.7 + 0,3 22.2 23.5 143
Dissolved oxygen (mg!’L) 6.0 + 0.7 4.4 8.1 143
Conductivity (grnhosicm) 332 ± 12 310 360 26
pH 7.5 + 0.2 7,2 7.8 26

Hardness (mgiL as CaCO~) 102 + 4 t 00 110 26
Alkalinity (mg]L as CaCO~) 80 -+ 0 80 80 26
Total ammorda (mgfL) -- < 0.5 0.5 26

Table 2. Smwival of amphipods, Hyalella azteca, exposed for 10 days to freshwater sediments. All
compm-isons were conducted at the 0.05 level of significance.

Descdption for Comparison
Percent’S-urvi~al

HC-S-01 (NAS#1859F)

HC-S-04 (NAS# 1862F)

HC-S-05 (NAS#1863F)

HC-S-07 (NAS#1864F)

r~C-S-11 ~AS#1866F)

HC-S- 16 (bIAS# !868F)

 ¢-s-19  AS#1870F)

 C-S-22  AS#18721:)

HC-S-24 (NAS#1873F)

HC-S-30 (NAS#1869I:)

HC-Ref-B 65.0 -+ 9,3 yes 0,003

HC-Ref-B 62.5 +_ t0,4 yes 0,002

HC-Ref-B 71.3 :t: 16.4 yes 0.04

HC-Ref-B 80.0 _+ 14.1 no --

HC-Ref-B 81.3 ± I5,5 no

HC-Ref-B 72,5 _+ I4.9 yes 0.04

HC-Ref-C 83.8 ! 16.0 no

HC-Ref-B 70.0 ± 10.7 yes 0,01

HC-Ref-C 66,3 5:t6,9 no --

HC-Ref-C 87.5 ! 8.9 no --

85,0 ¯ 13A no

863 +- i6.0 -- --

73.8 5: 14, i -- --

Control (NAS#1884F) HC-Ref-B and -C

HC-Ref-B (NAS#1857F) --

HC-Ref-C (NAS#1858F) --

Test No. 592-3 4
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PROTOCOL NO. NAS-XXX-HA4b

.TEST PROTOCOL

FILESI-IWATER AJ3~I-I]3E’OD, HYALELLA AZTECA,
10-DAY SEDh-’v~NT TOXICITY TEST

I. INTRODUCTION

1,1 21t~V~_~Sf0AX: The purpose of this study is to characterize the toxicity of freshwater sediments
based on survival and, optionatty,-~owth using the amphipod, Hyatetta azteca.

1.2 Referenced Method: T~ds protocol is based on ASTM Mefliod E 1706-95b (ASTM 1996) and EPA
Method 100A (EPA/60WP.-94/024).

1.3 .Summary. ofMeth0d: A smnmary of test condifion~ for the ampldpod 10-day sediment toxicity test is
tabulated below. The !0-day sediment toxicity test with Hyatella azteca is conducted at 23 ~ !°C with a
16L:SD photoperiod at an itluminance of about 50 to 100 footcandles. Test chambers are 300-m_L high-
form lipless beakers conta~ag I00 mL of sediment and 175 mL of overlying water. Ten 7-14 day old
amphipods are used in each replicate. The number of repEcatesl~reatment depends on the objective of the
test. Eight r~plicates are recommended for routine testing. Amphipod~ ha each test chamber are fed 1.5
mL of a YCT food daffy. Each chamber receives two volume additions per day of overlying water.
Overlying water can be cutmre water, well water, surface water, site water, or reconstituted water. Test
endpoints include survival and/or ~owth.

I. Test type

2. Test duration
3. Temperature
4. Light quality
5.Iltuminance
6.Photoperiod
7.Test chamber

8. Sediment volume
9. Overly’keg water volume
10. Renewal overly~g water
11. Age of test organizes
12. Organisms per test chamber
13. Replicates per treatment

14.Organisms per treatment
15.Feeding regime
16.Cleaning
17.Aeration
18.Overlying (test) water

19. Water quality

20.Endpoints
21.Test acceptability criteria
22.Sample holding

whole sediment toxicity test with renewal of
over’tying water
10 days
23 ±
daylJght flourescent light
50-i00 footcandles
16L:SD
300-mL high-form lipless beakers. (Pyrex@ I040 or
equivalent)
I00 n’LL
17:5 n:rL
2 volume additions/day (continuous or intermittent)
7-14 days old at test initiation
10
8 re¢omm~aded for routine testing (depends on
design)
80
YeT food, fed 1.5 mL daily/chamber
if screens are used, eleaa as needed
None, ualess DO falls below 40% saturation
Culture water, welt water, surface water, site water
or reconstituted water
Hardness, alkalinity, conductivity, pH, ammonia-N
begkming and end; temperature and d~ssotved
oxygen daily
Survival (optional, ~,m~voth by dry weight or length)
Minimum conn:ol survival of 80%
I4 days at 4°C in the dark
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23. Sample volume required
24. Reference toxicant

~. STUDY MANAGEM~qT

2.1 Sponsor’s Name and Address:

PROTOCOL NO. NAS-XXX-HA4b

1L (800 mL per sediment)
Concurrent tes~fing required

2.2 $ponsor!s Study Monitor:

2.3 Name
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Ne~vport, OR 97365.

2.4 Test Locafigjl:

2.5 ~..a~borato~’s.persorme! re.be Assi_~aed to the Study:
Study Dixeetor:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Protmshd Testing: Te~t~ are to begin within ~4 days of sample collection. Reference toxicant
t~st ~o be run concurrently.

2.7 _Good Laborato~ Practices.: The test is conducted following the principles of Good Laberatory
Practices (GLP) as deEraed in the EPAfrSCA Good Laboratory i~racdce regulation~ revised August I7,
1989 (40 CFR Part 792).

3. TE$_T MATERIAL

The te~ materials are freshwater sediments. The control, reference, and ~est sediments are ptaced in
solvent cleaned 1 L glass jars fir~ed wi~ PTFE-lined screw caps. At the laboratory the samples ~e stored
at 4°C in the dark. The originat sealed container~ may be stored for up to 14 days prior to testing. If jars
are not not full when received or if sediment is removed for testing, h~adspaees should be filled with
nitrogen to retard deterioration. A negative control sediment is collected from a dean site. In addition, a
reference sediment, a clean sediment with physicaI characteristics similar to the test sediments, raay be
emp!oyed, as a eoraparisen station.

Test water (overlying water) at NAS is normally moderately hard synthetic water at a hardness of 8t3-100
rag/L as CaCO~ and alkat~ty of 60-70 mg/L as CaCO~. Dilution water is prepared from Mi!Ii-Q reagent
grade water and reagent grade chemicals. Test water may also be well water, surface water or site water,
depending on the srady design. Oarxe~tt re, earth is being done by EPA on a new type of~ecomtitu~ed water
that may be used for this ,est in the future (STM 1996, EPA ~994).

5. ~$T ORGA,N~$,M. S
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5. t ~: amphipod, Hyate!Ia aztecs.

5.2 $.9._~_~.: Cultured at NAS. Originally purchased fi:om ESE in Oainesvflte, FL.

5.3 ~: 7-14 days old at start of test; if using grounds endpoint, it may be desirable to reduce the age range.

5.4 Acetimatiorr and Pretest ObserSation: Cultures are maintaha£d at 23 ± I°C under a 16:3 L~ photoperiod.
Cultured amphipods are fed dried maple leaves with occasional Tetramin® flake or rabbit chow supplements.
Acclimation of test organisms m the test water may be desirable, depending oa cultuxe water, but it is not
requited by ASTM. If test organisms me to be acclimated, they could be held for 2 hr in a 50:50 mixture of
culture water to overlying water, then for 2 hr in a 25:75 mixture, followed by a lransfer into 100 % overlying
water for 2 hrs. Mortality during the 48-bx prior to testing should not be excessive.

6. DESCRIPTION OF TE~T_SYSTEM

6.1 Tes..t Chamber~ and Environmental Control: Test chambers used in the toxicity test are 300-mL high-
form hptess glass beakers. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Aeration is not
empolyed unless dissolved oxygen drops below 40% saturation. The test is conducted under an
illuminance of 500 to 1000 lx with a 16L:SD photoperi~od.

6.2 ~Ag311iRg: All laboratory glassware, including test chambers, is cleaned as described in
EPAJ600!4-90/O27F. New glassware and test systems axe soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in autornatie dishwasher); rinsed twice with tap water; carefully tins ~ed once
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compound~ (using a fume hood or canopy);
and rinsed three times with deionized water. Test systems and chambers are rinsed again with dilution
water just before use.

7. EXPERIMENTAL DESrGN ANDTES37PROCEDUR~S

7.1 ~_,_N;t.1:~_e~taLDesi~: The test involves exposure of amphipods to test~ control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test
exposuze is for 10 days. The renewal of overlying water consists of two volume additiom per day, either
continuous or intermittent. Each treatment consists of eight replicate test containers, eaeh containing 10
organisms. Test chambe~ position.� a~ eompl.etely randomized. Test organisms ~e randomly d~mbuted to
the test chambers. Blind testing iz normally used.

7.2 Setup of Test Containem: Sediments are homogenized a~d placed in test chambers or, the day before
addition of test organisms. Sediment (I00 ml) is placed into each of eight ~eplicate beakers. After addition of
the sediment, 175 ml of test water is gently added to ea~ch beaker in a manner to prevent resu.?p, ension. The
overlying water is replaced twice daffy. The test begins when amph~pods are introduced to the test chambers.
Initial water qtmhty measurements ate taken prior to the addition of tes~ organisms.

7.3 ~[g~L~,li~i~!: The acute effect criterion used in the amph~od bioassay is mortality, defined as ~e lack
of movement of body or appendages on response to tac~e stimulation. Th~ optional c~onie effect criterion is
growth which is determ~ed by using dr~ weight measurements, or ahematively body measurements.

7.4 Test Conditions: No aeration is employed unless dimoved oxygen falls below 40% saturation. The test
temperature employed is 23 ± I~C. A 16:8, L:D. photoperiod is used. i11un~tion ~s supplied by daylight
fluorescent lamps at 50-I 00 footcandles. The overlying water is replaced twice daily.
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7.5 ~: On th~ day the test begins, ~r~ph~pods ~e impartially counted ~to s~H ¢onm~m of
t~st water (lOtconm~er), ~e test is b~ by ~g test org~s~ ~to ~ ~quil~mted~tcst conm~ers. If
¯ e op~o~l ~o~ endpo~t ~,to b~ ~e~ ~-z~ro weigh~ng~ ~m ~ould be collected.

7.6 ~: Amphipod~ are fed t.5 mL of YCT daflyper tes~ chamber, A feeding may be skipped if ~ere is
a build up ofexce~s food. However, all beakera must be treated similarly,

7.7 Test Duration, T?~e and Frequency of Obs_e~ations. and Method~:
The duration of the acute toxicity test is 10 days. The type ~d f~e~quency of observations to be made are
summarized as follows:                        - ~

TYPE OF OBSERVATION

BIOLOGICAL DATA
Survival, growth

¯
Day 10

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N, Beginning and end of test in overlying water of
conductivity, pH, d2ssolved oxygen, and one replicate beaker from each lzeatmenfl
te.mperatu~, e
Dissolved oxygen, temperature Daffy in overlying water of one replicate beaker

from each treatment.

Dissolved oxygen is measured using a polarographic oxygen probe cahq3mtcd according m the manufaet~er%
recommendations. The pH is measured using a pH probe and z properly calibrated meter with scale divizions
of 0.1 pg units. Temperature ~ measured with a calibrated mercury thermometer or teleth&~-nometer.
Conducfiviw is measured w~ a eonductiviW meter. Hardness zmd alkalinity are measured us~g d~rometrie
methods. Amino, a-nitrogen i~ measured wing the saticylat~ ¢oterime~c method (Clin. Chitin Acta ~4:403,
1996).

Overlying water should be sampled just before water renewal fi:om about t to 2 era above the sediment
surface using a pipet. It may be necessay to pool water samples from individuaI replicates. The pipet should
be checked to make sure no orga~.lsms are removed durkng sampling 0f overlying water.

7.8 Orowth Measurement: Growth is measured as average dry weight of animals in a test replicate at the end
of the test on day 10 or ~.vemge total length of preserved animals. Poo~ed animals from each test rep~cate are
ri~ed with deionJzed water, gently blotted mad placed into tared aluminum weigh pans, The pans are dried at
60-90°C to constant weight. The dried amphipod~ are placed into a dessicator and weighed as soon as
posm’ble to the neazezt 0.0t mg (desixable to use 0,001 nag). The total weight of the dried amphipods in each
pan is d2vided by the number of ~apkipods weighed to ob~dn m average dry weight per mrviving amph~od
per repIicate,

If the length growth endpoint i~ to be used, either in place of or along with’the weight endpoint, arrrpkipods
from eael~ replicate are pooled and preserved in vials. Later, the preserved arnpklpods from one vial are
carefully stretched out on a glass microscope shde and quickly measured uz~g a d2~zecting microscope fi~ted
with a cah’brated ocular micrometer. Then, if weight is to be de,ermined, the animals are quickly lzansferred
to taxed alum2num foLt caps. Fine-tipped forceps are required for these handling operafion~.

If both measurements axe to be used, total length, measurements a~e taken first, then the animals ar~ transferred
to tared aluminum loll cups for weighing.

7.9 ri e "a    e      ~a e-: The test resalts are acceptabIe if the minimum survival of organisms k~ the
control trealanent at*.he end of the test ~ at least 80%.
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8. DATA ANALYSIS

The endpoints of the toxicity test are survival and growth (option!!). Survival is obtained as a direct count"
of living organisms in each ~est container at the end of the test. Average amphipod dry weight, also
measured at the end of the tesz, may be used to compare growth bemceen treau-nent sedimenm and the
control or reference sediment. Orflhaaxily the fol!owing data analysiz ~s performed. Due to special
requirements, akemative me~hods may be used. The meaus and standard deviations are calculated for each
treatment level "Identification of t6xic sediments is established by statistical comparison of test endpoints
between test and control or reference sediments. Between treatment comparisons may be made using a
Student’s t-test or Wilcoxon’s Two-Sample test, where each treau~nt is compared to the conttot or the
reference sediment. An arcsine-square root transformation ofpropo~onal data, and tests for normality and
heterogeneity of vaxSances, are performed prinr to statisti!al comparisons.

The f’mal report of the test results must include all of the following standard information at a minimurm name
and iden~ificalion of the tesq the investigator and laboratory; date and time of test begim~ing and end;
information on the test material; information on the source and quahty of the overtyin~test water, detailed
in.formation about the test organisms includLug acclimation conditions; a description of the experknental
design and test chambers and other test conditions including feeding, if my, and water quality; clef’tuition of
the effect criteria and other observation; zespo~es, ff any, ka the controI treatment; tabulation a~d statistical
analysis of meazured responses and a smamaary table of endpoints; a description of the statistiea[ methods
used; any unusual ~fforma~on about the test or deviation~ from procedures; reference toxicant testing
infon’nadon.

Amendments made to the protocoi must be approved by the sponsor ~nd study dire!mr and should include a
description of the change, the reason for the change, the date the change took effect and the dated signatures of
the s~udy director and sponsor. Any deviatious in the protocol must be described and recorded in the study
raw data.

1 I. REEE~NCE ~O.X’ICAN~,

The reference toxicant ~est is ~ standard multi-concentration toxicity test using a specified chemicaI toxicant ~o
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not t0-day sediment exposures. The reference toxdcam test is run concun:enfly. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., contro! charts)
obtained at the laborator!.

12. REFERENCED GUIDELI"NES

ASTM. 1996. Standaxd test methods for measuring the toxicity of sediment-associated contara~ants with
fi:esh water invertebrates. ASTM Standard Method No. E i706-95b. ~ Soc. Test. Mat, Philadelphia, PA.

U.S. EPA. 1994. Section ! 1, Tes~ Method I00.1, I-Iyalella azteca 10-d Survival Tes~ for Sedimentz, pp. 44-50
.In: Methods for Measur~g the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates. EPA!600/R-941024.

Weber, C.I. (-Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents ~nd Receiving Waters ~o
Freshwater and Marine Orga~nm (Fourth Edition). EPA/600t4-S0t027"F.
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~O~_K~ESTERN %QUATIC SCIENCES PROTOCOL NO. NAS-XY~X-HA~
~.qY~LELLA AZTECA, IO~DAY SOLIDP~E S~D~ME~.~~~, ~

Testing L~or~to~: Northweste~ A~atic Sciences

L~orato~y’ s Study Perso~el :

CA Officer [ ~,~ ~~ ......

S~udy Schadule :

General description (see sample logbook/~hain-of-custody for details)

Collection Da~e: ~O-~&~ ~-~&49 ~--I&-~ ie-i%~ ~

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Descriptlon:
Collection Date:
Receipt DaCe:

NAS Sample No.:
.-Descrip~±on:

Collection Date:
Receipt Date:

I

I
I
I

NAS Sample No.:
Description:
Collection Date:
Receip~ Date;

I
i

/-
i
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NO~Th~qESTER!~ AQUATIC SCIENCES PROTOCOL NO.    NAS-FLXX-~U~4b
- ~F.f3J.~L.L~ .~ZTEO__~ 10,-DAYSOLID P~-~E SEDI~ TEST

Tes~ No. ~Z-~ Client ~-~ ~O~.~. Investigator

~"TEST
Source: ~A~D~_~ ~ Z~.’~q~q]~-- Date of Preparation:
pH ~__~_~__Cond (u~hosicm) AgO Hard (mgiL) ~O    Alk (mg/L)
Treatments: ~__.B~. ~’~ ~ I~

If more ~han one batch of test wa~er is used, attach water prep
benchsheets and mark appropriate batches.

TEST 0R~ANISMS
Species: Hvalella aztec_______~a, amphipod Age:

I Date I Tem~ I ~0 J p~ I Cond l~ard l~ C omme n£ s
I

TEST PROCEDURES AND CONDiTiO~S
Test chambers: 300 mL high-form !iplesh glass beakers
Tes~ volumes: I00 mL of ~es~ sediment; 175 mL of test water
Keplicates/trea~men~: (8)
Test wauer: Moderately hard s!~l~hetic water
Daily tes~ wa~er chan~es: two volumes/day
Aeration: None, unless DO falls below 40% satura£ion
Photoperiod: 16:8,
Temperature: 23 ¯
Feeding: fed 1.5 mL of YCT per beaker daily
Beaker placement: Total raxidomization
Water Qua!ity Measurements;

Daily: temperature and dissolved oxygen; ! repl./treatment
Beg. & End: Conductivity, ~ardness, alkalinity, pH, ammonia-nitrogen,

temperature & dissolved oxygen; 1 repl./treatment

4/98
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NO~TI+IWESTERII AQUATIC SCIE~ICES                                                                            PROTOCOL NO.    NAS-XXX-F.A4b
EYALELLA AZTECA 10-DAY SOLID PHASE SEDI~ TEST
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Test Number:. _592-3.~ Freshwater Sediment Test 12/7198 I
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Test no. 592-3 "Freshwater Sediment Test - Hyateffa azteca

f Endpoints Data Entry and Calculations File
; j BKR=beaker number ! } i IMORT=numberdead=lNIT-SURV

¯ , ,lNIT=initiat number .~ j-- ’ ’ ! ! PSURV=%S~4V~!=I00($ .M.RVIIN IT)
; SURV=num~er survivors t J !PMORT=%m~rtality=100(MORTIINIT)

- : ~ " , ~ ~ i I ’!
INDI~ ~8KRISMPL ibES~’RiPi~PLtiNI~I~URVfMORTiPSURVIPM6RTi j    ISURVIMORTiPSURVtPMOR.’["

1~ 9f1859F;HG--$-01 ~ 1.L 10! 71 3t 70,0! S0,0I
2! 2!1859F iHC-S-01 [ .2[ I01 8i 21 80,01 20,0i iMeanj 6,5i 3.5; 65.0I 35,0
3f 91t1859F IHC-S-01- j- , 3t I01 6I 41 60,01 40.01 t80 i 0,9! 0,91 9,3~ 9,3

5! 6911859F~H~41 ~ 51 ~’0~ 5! 51 50.0~
6~ ~I1859F~HC-8-01 } 61 101 71 .3 70.01 30.01 i
7}. 5.~!~859F~H~01 ! ~1 ~o~ 61 41 ~0.0~

9~ 8011862FtHC-S-~ ~ ~[ 10! 5! 51 50.0~ 50.01 t t ~    i    i
10~ 5711862FIH~f 21 ~0! ei .4~ ~,el 40,0~ lMeant e.31 3.a~ 62.51 37.5

,......12~::~!~C-8-~ ~ 4! i0~. ~ -~ 60.01 40.0~
13~ 5811862F (H~S-04) 51 101 .... 7~ .....3) 70.O! 30.0~
14~ 32H882FiHC-S-04 ~ 6~ 10t 5~ 5~ 50.0~
15t 6111862F,,[H~S-04 ~ 7~ I01 8~ 2~ 80.0~ 20.0~
16~ 102~1862F~H~04 ~ 8~ 101 7! 31 70.0~ 30.0}
17~ 1HSe3F :HC-845 ’~ 1~ 10~ 71 31 70.0~ 30,0~ ~ ..... ] ; ~ ~ .......
~8; 3611863F ~HC-S-05 ~ 2t 10~ 81 21 80.0! 20.0t ~Mean ~ 7.1~ 2.91 71.31 28.8
19; 68=1863F~HC~05 ; 3t 101 81 2t 80.01 2&o~ ISD ~ 1.61 1,6~ 1&4~ 16.4
20~ 83;1863F ~H~S-05 j 4~ 10~ 71 3~ 70.0! 30.0i
21~ 5H863F ;’H~S-05 I 5~ 10~ 71 3~ 70.Q~ 30,01 ~ ,.
22~ 103t1863F,’~HC~S~5 ~ 6f. 101 101 0~ I~0,QI 0,0t
23~ 78H863FIHC-S-05 ~ 7! 10[ 5[ 5~ 50.01 50.0~ i I    i. } :
24~ 97H863F~HC-S-05 ~ 81 10~ 5[ 5~. 50.0~ 50.0I ~
25~ 1OIHS~F~HC-S-07 ~ 1~ ~O! " e~ ~! ~,0~ 40,0~
26~ 50118~F ~HC-S-07 } 2l ..~0! 8 2~ 80.0} 20.0},. ~M~an &ol 2,01 80,0~ 2&0

301 75118~F !H~8-07 ~ 61 10 8~ 2 80.0~ 20.0~
3!L 13118~FJHC-84~ 7i 10! 91. !! 90.0~

---321 40118~FIH~S-07 ~ 8~ i01 ........ 91 ~1 90,0~ 10,0t I
331 7411866FIH~S-11 ~ 1! 101 51 51 50.0~ 50.0{ l
34J 87=1866FIHC-S-11 t 2! 101 7~ 3! 70.0t 30.0f }Mea~ 8.1} 1.91 81.3~ I8.8
35[, tlt~868FIHC-8-t1 ~ 3} t01 91 ~! ~£:0~
3~I 104~1866F~HC-S-11 ~ 41 10l 8~ 2~ 80.0~ 20.01 ~n ; 8~ 8~    8{ 8

391 92~1866F~H~S-tt ~ 7( I0( 91 1~ 90.01 10.OI (
401 461186BF~HC-S-11 ~ 81 10) ¯ 81 21 80.0{

42~ 7011868F~HC-S-16 j .....21-10i -61 -4t ~-0t 4&01 IMeanJ ,7,3! 2,8~ 72,5~ 27,5
43~ 5111868F~HC-~165 31 101 81 2~ 80,01 20,0{ ISD "~ 1,51 ~,5~ ~4,9~ I4.9
~i ~3H868F~HC~-16 i "41 101 7~ 31 70.01 30.01 in ~ 81 8~ 81 8

461 ~!1868FIH~S-t6 ; 6~ 10! 51 " 51 ~:5~
471 56i1868FIH~S-~6j 7~ ~o! g! ii ~:0~ ~:0~i:, ~ ! I " t
481 4SHSBSF ]H~8-16 ~ 8~ 101 61 ~ ~.o} 40.01 "~
491 ~;1870FiH~l£~ 1~ ~Ol aI 41 ~.0~ 40,01 }
50J 35H870F~HC-S-Igt 2~ ~ol ~ol 51 ~ee.o~ 5:#1 [Mean~ 8,4{ 1.61 ~,8~ 16,3

I

I

i
I:

I:

KMB00007831



Test no. 592-3 Freshwater Sediment Test - Hyai~lfa azteca 1/12/99

~ INAS ICLIENT i 1 .[.. l    i ~L_ ............ !.. I
IND’- :BKR!SMPL IDESCRIPIREPUINIT{SURViMORT IPSURV]PMORTI !

51 9~1870F;HC-S-19 ~ 3~ t01 8t 21
52, 64;1870F’HC-S-1S ! 4L t~.1 71 31 7o.01
53, 23i1870F !HC-S-I£ ~ 5[ 101 ]0i 0t 10&0i
54’ 30~1870FiHCt$-19 [ ... 6!..101 91 1~ 90.0t
55, ...39i’1870FIHC-S-1g { 7I 10[ 10! ~)i 100.01
56i 21H87OFJHC-S-i9 i 8~ I0~ 7( 31
57~ 90~1872F ;HC-8-~.. II"" 10t 81 21 80÷01

8! 8i

8

82! 20i1857F iRef B
~’~ I

2I ~oI 1~1
311i~F iRef B ~l lb!.. 78’31

~- 8~i: :£911857F i~fB ]~J 41 i0l 8
85i I811857F iRefe (#’ 51 10L 10 0! 1O0.0l
861 121857F RefS{,,~l_~" 6~ i01 t01 .O! 100,0~ O.01 ~
871 53HS~TF~RefB ~ ’7~ 10~ 10) 0! 100.0~ "0,0[ j

................. 88~ 17 !.S57F~RefB 2 # 81 101 ’ St. 2) 80.0~ 20,0) t
891 9411858~lRefC ’~#.. 1~ 10! 8! 21 80~0~ ~0.0} )

...... 90! 6O)i858F]RefC~ ~ 2~ t0t 6~ 41 eo.ol ~.Ol {Mean 7,4

12.5
8.g

761 84;1869FlHC-S-30 ~ 4( 101 .91 1i
771 95i1869FIHC-S-30 ~; 51 10! 10! 01 100.0{
781 BI1869FJHC-S-30 ,( 81 101 81
791 2~I1869FIHC4-30i 7~ i01 8~ ........21 80.0!
80i ~I186gF}H~S-30] 8~ IO~ ~.[ .... 11 ,90,0~
811’ 47tl~7FjRefB~ ~ 1~ ~o~ el

ol 100.01 1.41 88,3! 13.8

21 ’8o.01 ~O,Oi..: n j ~I 81 8j ..............8

2,6! 73.81 2&3
~.4! ~4.Ii ~4.~

81 81

85,0i 15,o

81 8

2i 80~I ,20.01 tSD_, 1.41
41 60.01 40,0! tn I
21 8o,o! 2o.oi ) I ! ’
3] ........~0~01~o~o![
41 6o,oi 4o,o!.
oi ioo.o! o.oi ~ ,. I    ! I
ot ~oo.ol "" o, o1
Ol I0O.01 O.OI ll~1’ean 8,St
~ 8o;~01~ ..~o:o~so ..........4;s~ ~,~
21 80.0 20.01 n 8 8

11~
.,g0.0~ I0.0~

4i 60.0~ 40.0{
........~,,~t8o.ol .........=o.0t

91i 73!185~# IRef C
92! 19H85BF iRef C

’93i 34!1858F]RefC ’7,’~: .....5t lol ’ 8i

~} 10011858FiRefC ~ 7! 10! 6
96i 86~1858F=R~fC ~ ~ 8~ i0t 10
971 25i2185F~COn~ol ~ , t{ I01 ~’0~
98~

100] 7912185F I~ntro]     4~ 10    8
t011 43t2185FICon#ol 5] 101 9
102[ 16 2185F

1041 81218~F !~i 8!

I
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Freshwater Sedimen.t.{t._0-day surviva~,,~
Start Date: t2/8/98 Test tD: 592-3 ~ample ~D:
End Date: 12/18/98 09:30 Lab ID: ORNAS-Northwestern Aquat Sample Type:
Sampte Date: . Protocol: NASXXXHA4B Test Species:

.~ments: NAS#1857F-1859F,1862F-1864F, 1866F,1808Fo1870F,1872F-1873F
Cone- 1 .2 3 4 5 6 7 8
HC-Ref-B 0.6000 1.0000 0.7000 0.8000 1,0000 1.0000 1.0000 0,8000
HC-Ref-C 0,8000 0.6000 0.8000 0.6000 0,8000 0,7000 0.6000 1,0000

HC-S-01 0.7000 0.8000 0,6000 0.6000 0,5000 0.7(}00 0.6000 0.7000
HC-S-04 0.5000 0.60~}0 0.6000 0.6000 0.7000 0.5000 0.8000 0.7000
HC-S-05 0.7000 0.8000 0,8000 0.7000 0.7000 1.0000 0,5000 0.5000
Ha-S-07 0.6000 0.8000 0.8000 1.0000 03000 0.8000’ 0.9000 0.9000
HC-S-11 0.5000 0.7000 0.9000 0.8000 0,9000 1.00Q0 0.9000 0.8000
HC-S-16 0.8000 0.6000 0.8000 0.7000 O,9OOO 0.5000 0.9000 0.6000
HC-S-19 0.6000 1.0000 0.8000 0,7000 1.0000 0.9000 1.0000 0.7000
HC.S-22 0.8000 0,8000 0.7000 0,7000 0,6000 0.8000 0.5000 0.7000
HC-S-24 0.9000 0,4000 0.6000 0.8000 0,5000 0.8000 0,6000 0.7000
HC-S-30 0.8000 1.0000 0.8000 0.9000 1.0000 0.8000 0.6000 0.9000

control 1.0000 1.0000 0.8000 0.8000 0.9000 0.9000 0.6000 0,8000
Transform: Arcsin Square Root

Conc- Mean N-Mean Mean Min Max CV% N
HC-Ref-B 0.862.5 1.1695 1.2"~74 0.8861 1.4120 18.016 8
HC-Ref-C 0.7375 1.0000 t.0479 0.8861 1.4120 17.I06 8
HC-S-01 0.6500 0.8814 0.9405 0.7854 1.1,071 10,511 8
HC-S-04 0,6250 0.8475 0,9148 0.7854 1.1071 12.019 8
HC-S-05 0.7125 0,9661 1,0213 0,7854 1o4120 19.632 8
HC-S-07 0.8000 1.0847 1.1255 0.8881 1.4120 16.045 8
HC-S-11 0.8125 1.10"17 1.1438 0.7854 1.4120 16.838 8
HC-S-16 0.7250 0.9831" 1.0326 0.7854 1,2490 16.796 8
HC-S-t9 0,8375 1.1356 1.1826 0.8861 t.4120 18,339 8
HC-S-22 0,7000 0.9492 0.9958 0.7854 1,t071 11.610 8
HC-S-24 0.6625 0.8983 0,9621 0.6847 1.2490 19,445 -8
HC-S-30 0.8750 1.1864 1.2188 t.1071 1.4120 11.023 8

control 0.8500 1.1525 1.1912 0,8861 1.4120 I4,832 8
Auxiliary Tests ~ Statistic
Shapiro-Wilk’s Test indicat~~bution (p > 0.01 ) 0,95263
F-Test indicates equal variances (~ 0.9t) 1.08934
The control means are not significantly diffe;ent (p = 0.11) 1.69342

~~- 0S~edastic t Tes~ ~ [~te~o~gnifiC~ differenc~’~)

SED-Sediment
HA-Hyatella azteca

1-Tailed
t-Star Critical MSD

-1.354 1.761 0.0174

0.936 1.761 0.0148
-2.159 1.761 0.0110
-1.611 1.,76I 0,0139

Critical
0.844

8.88531
2.14479

Skew K~rt
0.52293 -0.2245

ToxCalc v5.0.17

i
I
I
I
I

I

I
i
I
I

I
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Freshwater S~dimen~ 0-day survival

[~Start Date: 12/8/98 Test ID: 592-3 ’
End Date: 12/18!98 09:30 Lab [D: ORNAS-Northwestem Aquat Sample Type;
S_~ample Date: Protocol: NASXXXHA48 Test Species:

~ments: NAS#1857F-1859 F,1862F-1864F,1866F,1868F-1870F, 1872F-’I873F
Co.c- 1 2 3 54 6 7 8
HC-Ref-B 0,6000 1,0000 0,7000 0,8000 1.0000 1,0000 1.0000 0.8000
HC-Ref-C 0.8000 0.6000 0.8000 0.8000 0.8000 0.7000 0.6000 1.0000

HC-S-01 0.7000 0.8000 0.6000 0.8000 0.5000 0.7000 0.6000 0.7000
HC-S-04 "0.5000 0.6000 0.6000 0.6000 0.7000 0.5000 0.8000 0.7000
HC-S-05 0.7000 0,8000 0.8000 0.7000 0.7000 1.0000 0.5000 . 0.5000
HC-S-07 0.6000 0.8000 0.8000 1.0000 0.6000 0.8000 0.9000 0.9000
HC-S-11 0.5000 0.7000 0.9000 0.8000 0.9000 1.0000 0.9000 0.8000
HC-S-16 0.8000 0.6000 0.8000 0.7000 0.9000 0.5000 0.9000 0.6000
HC-S-19 0.6000 1.0000 0.8000 0.7000 1.0000 0.9000 i.0000 0.7000
HC*S-22 0.8000 0,8000 0.7000 0.7000 0.6000 0.8000 0.5000 0.7000
HC-S-24 0.9000 0.4000 0.6000 0.8000 0.5000 0.8000 0.6000 &7000
HC-.S-30 0.8000 1.0000 0.8000 0.9000 1.0000 0.8000 0.8000 0.9000

control 1.0000 1.0000 0.8000 0.8000 0.9000 0.9000 0.6000 0.8000
Transform: Arc.sin Square Root

Conc* Mean N-Mean Mean Mtn M&x CV% N
HC*Ref-8 0.8625 1.1695 1.2t74 0.8861 1,4120 18.016 8
HC-Ref-C 0.7375 1.0000 1.0479 0.886I 1.4120 17.106 8
"HC-S-01 0.6500 0.8814 0.9405 0.7854 1.1071 10.511 8
"HC-S-04 0.6250 0,8475 0,9148 0.7854 1.1071 12,019 8
"HC-S-05 0.7125 0.9661 1.0213 0.7854 1.4120 19.632 8
HC-S*07 0.8000 1.0847 1.1255 0.8861 1.4120 16.045 8
HC-S-11 0.8125 1.1017 1.1438 0.7854 1.4120 16.838 8

"HC-S-16 0.7250 0.9831 1.0326 0.7854 1.2490 16.796 8
HC-$-19 0.8375 1.1356 1.1826 0.8861 1.4120 18,339 8

" "} *HC-S-22 0.7000 0.9492 0.£958 0.7854 1.1071 11~610 8
-" HC-S-24 0.6625 0,8983 0.9621 0.6847 1,2490 19.445 8

HC-S-30 0.8750 1.1864 t.2188 1.1071 1.4120 11.023 8
control 0,8500 1,1525 1.19t2 0.8861 1,4120 14,832 8

Auxiliary Tests Statistic
Shapiro-Wilk’s Test indicat~ ns,.£~rmal~trib~t{on (p > 0.01) 0,97991
Be~ett’s Test indicates equal va~"~add~s (p = 0.27) 6.40396
The control means are not significantly different (p = 0.11) 1.69342
H.y~_ot_b~t (~4ail, 0.05)

~,~_m.~osc,edast, c t ~dicates~ifferences

8ED-Sedlment
HA-Hyalella azteca

1-Tailed
t-Star Crittca[ MSD

3.256 1.761 0.0127
3,489 1,761 0,0733
1.867 1.761 0.0194
0,916 1,761 0.0178
0,714 1.761 0.0188
1.869 1.761 0.0172

2.528 1.761 0.0135

0,264 1,761 0.0175
Crit~ca|
0.929

15.0863
2,14479

Skew    Kurt
0.06978 -0.182

ToxCalc v5,0,t7
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Test no, 592-3 Freshwater Sediment. Test -
Hyalella azteca

Actual p-vatues for comparisons show!ng sign~cant differences,
caiculated from the statistics returned by ToxCalc analysis

HC-S-~ 9 vs, HC-Re~-C -1.3~
HC-~24 Vs. HC-Ref-C 0.936
HCLSL~30 vs. HC-Ref-O -2.159 t4 ~ I
control vs, HC-Ref-C , -1.611 t4 1

HC-S-01 vs, HC-Ref-8 3,256 14 1
HC-S:04 vs, ’HC-Ref-8 3,489
HC-S-05 vs. HC-Ref-B ......1.~’~ ....~ :: ] !
HC-S-07 vs, HC-Rer-~ 0.916 14 }    1
HC-S-I 1 vs, HC-Ref-B 0.7~4-’ 14
HC-SL16 vs. HC-Re#B " 1.86~ ....... ~4
HC-S-22 vs. HC-Ref-B 2.528 ~4
controlvs. HC-Ref-B I, 0.2~4

"(control replica~ + ~reatment replic~’~

tails ITDIST (=p)

I #NUM! t
0.18 ~

#NUM!
#NUM!

0.003
o,o02
0.041
0,188 }

~..o-2~:~...,! ....
0,041

, ’ 0.012
! 0.398 t

2/’12/99 I

i

I

I
I
I

I

I
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!1

Test Number: 592-3 Freshw4ter Sediment Test -
Hyalella azteca

~ NAS , CLIENTi    I
B~, ~MP£ i DESCR1P! REPE1 DAY !TEMP

Water Quality Data

t DO ,!COND,,!,,,,,,,p,,H i NH3, HARDI ALK.
t 0 ! 23.0 i 7,2 ! 3t0 I 7.2i <0.5i 100 I 80

i 0 {,.7.3{ 320 I 7.4i <0.51 110 i 80

I 0 16.9,!,,,,,320 t7.3! 0.5 ! I00 I 80
! .......0 1 7.0 ! 320 1 7.2 <0.5I 110 ! 80
! 0 t8.1 i 320 i7.8 <0,51 100 ! 80

0 t7.0f 52017.3 <0.5t l ool 8o
0 ! i 7.2{ 320 I 7.3 <0-5i 100 I 8O
0 i 17,1 ] 320 i 7.5 <0.51 i00 [ 80
o 17.ol 330 l 7.4, <0.5I 100 80
0 }7.21 320 17-4I<0.5i 100 t 80
0 i 6.71 ~0t 7,4 t <0.5i 110~ 80
0 J ~6,6 320 ~7.6 <0.5~ 100 j 80
0 I ~ 7.3~ 340 ! 7.4~ <0.51 110 i 80

,

]6,7~    ~ [    ~

23.0
22.9
22.9
22.8
22.9
22,8
22.8
23.0
23.0
23.1
23.2
23.3
22.9
22.9
22.9
22.8
22.8
.22.7
22.7
22.8
’,22.7
22.9
22.9
23.1
23.0

!
I

I 11863F .c-s-o~ ~ 3

14 1868Fi HC-S-’~61’ 1 ! 3
25 2185F,I Control 1 1 3

~-7 [~73FiHC-S-24- 1 I 3

22.6 15.8f
22.5 6.41

22.4 I 6.2i
1 22.3 8.8i
122.5

2/111gg
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Test Number: 592-3 Freshwater ,Sediment "Test -
l~yalella azteca

NAS
BKR, SMPL !CONDI pH ~ NH3

5 I ...22.6 { &8 } .......................

47 22.4 t 5.9 j

22-6 i 5-T i
22.7

I t

2/11199 i

I
I
I
I
I
i
I
I
I
I
I
|
I
I
I
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Test Number: 592-3 Freshw,,a~te ~,SedimenL~est -
Hyalella azteca-

_ I NAS ! CLIENTI
BKRI SMPL ] DESCR|PI REPL
4 ! ~86~F
9 i 1.859F
14 ! 1868F
25 I 2185F
27 .,! 1873F i HC-S-24 !
44 ! 1870F ! HC-S-I9 l
47 ; 1857F " HC-Ref-BI
74 ~ 1866F " HC-S-t1
80 i "i862F ; HC-S-04
90 i 1872Fi HC-S-22..,L
94 i 1858F i HC-Ref-C,j
~o~ t 1864F :,:HC’~707 i
1 ! 1863F, I HC-S-05i
4 I 1869F! HC-S-30 I
3" 11.859F HC-S-01 ]

I 1 1
DA?~:i"TEMP ! DO:iC0,NOi

! HC-S-30. t 1 7 t 22.7 5,8i
IH0-8-01I 1 .... 7 22.7 "~.51
I HC-S-16, 1., 7 122o7 5.81
iCon[roll 1    7, 122.5.6.41

1 7 J22.6
1 7 i22.5
1 7 t22.5
1 7 122.6
1 7 i 22.6
1 " 7’ ’"]’ 22.7
1 7 i 22,7
1 7 , 22,8
1 8 22,8
I 8 122.8
I 8 i 22.7

14 1 ’1868F

27 i 1873F
44 i 1870F

~47,, I 1857F I HC-Ref-B
74 i 1866FI HC-S-’Ill
80 t 1862F,,,,,[ HC-S..04 t
90 i 1872F ! HC-S-22
94 ! 1858F i HC-Ref-C~
~ol ~ ’ HC-S-0~’ i, 1864F ’,

~’i 1863FI HC-S-05
4 J1869F~ HC-~-30
9 1 1859F! HC’S-01
14 I 1886F i HC-S’’1~
25! 2185F ] Control

HC-S-16i 1 . 8 ! 22.7
Controt I 1 8 I 22,6
HC-S-24t 1 8 I 22.7
HC-S-19 t -1 ......8 I 22.8

i22.7
8 ’ {22.7

22,7
i22.7
i22.8
!22.8
i22,7
{22.6
t22.6

! 22.5

15.4f
I5.Oi
14.8
! 5:2..,i

i4.4!

5.6!

{

!
i

27 ! "~873F
44 I ~87oF
47 t "1857F I HC-Ref-B
74 ! 1866FI I,:.1C-8,-11
80 1862F1 H0-8-04
90 1872F1 HC’S’22
94 1858F I HC-Ref-C
101! 1864F HCoS-07
1 i 1863F [.HC-S-05{
4 t 1869F i HC-S-30 I
9 ! 1859F1 HC-S-01 I
14 i 1868F1 HC-S-t6!
25 i ~’1’85F f Contro~ i
27 I 1873F i HC-S-24 t
44 i 187(J’FI HC-8-19!
47 I 1857F I HC-Ref-B1
74 ! 1866F! HC-S-11 t

HC-S-24 1 9 22.6 15.4
~8:S:~ ~ i ~ 9 . I._:~_2.51 :4.8

1 9
1 9
1 9
1 9
1 9
1 9
1 10
1 10
1 10
1 10
:~ lo
1 10
1 10
1 10

1 1      i I

I !22.6 ! 5.0 ......... t t !
22.6 ! 5.41 I22.7 5.2t I
22.7 5.4f I
22.7 5,It
22.7 6.8i 360t7.6 <0.5
22,5 7,0 t 340 t 7.8 <0.5i 100
22.4 1 6,~1 ~O I 7,6 ! <0~5 I 100
22.4 ! 6.8t 340 7.5 ! <0"5i 100
22.~’ I 7.4! 340 7.8 i <o.5! l O~
22.4 I 6.9i 35o i 7.71 <0.5, 100
22"2i~"9! 3ae......I 7,6 <0,83
22,2 ! 6,9 I 340"i 7,6 I <0.51 100
22.4 i 6.8! 3.4,0.,.! 7.61 <o.5i lOO

i
I
I

i 8O

2111199

KMB00007838



Test Number: 592-3 Freshwater Sediment Test -
. Hyalelfa azteca

¯ ! NA$ "i CLIENT I    i I~’ I 1 i I I    I
8KRi SMP~ i ~ESCRIPI REPL.! DAY iTEMPf DO ]COND!. pH I N~’i HARD) ALK
8,) i 1862FI HC.-S-04 i 1 } 10 22.4 i 6.91 340 i 7.5 i <0-51 100 i 80
9’) 1872F Hd’~S-22i 1 I 10 ~.4 t 6.t~ 34~ ~ 7.6 <0.5i 100 I 80

~o~i 18~F~ HC-S~ ! 10~ 22.6 ~ 6.8 34~ t ~ <0~5~ 100 ~80

22.7! 6.0f 332
sDl’o.3 0.7,t 12

143 143.’ 26

22.2 i 4.4t 310

1
7.51 -- 102 jB0 ......
0.2
26 26i 26126

7.2K0.5 I 100 i 80

2/11/99 i
i
i
i
I
I
I
I
i
I
i
I
i
I
i
I
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U
1300 Blue Spruce Drive, S~ite C

For~ Coili~s, Colorado 8059.4

DATE:

ORGANISM HISTORY

11/23~98

Toll Free: 800/331-5916
Tel: 970/48~5091 Fax: 970/484-2514

U

li

SPECIES:

AGE:

LIFE STAGE:

HATCH DATE:

BEGAN FEEDING,"

FOOD:

2-6 day

Juvenile

Varlabl~

Immediately

.~pen leaves, YTC

Water Chemistry Record:

TEMPERATURE:

SALINITY / CONDUCTIVITY:

TOTAL HARDNESS (as CaCO~)~"

TOTAL ALKALINITY (~ CaCO~):

Mean Range

ll0m~q 108~!12m~

75mg~l 70-85mg¢i

8.18 8.12-8.29

Comments:

Aquatic BioSystems, Inc. ¯ Quality Research Organisms
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AQUATIC SCi~N~S                     PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Investigator
Test L~ngth (hr)

client : .. d~ d., ,_~e÷r
Client’s Study Monitor: - ~/~ .
Testing Laboratory: Northwestern A~tic Sci~nc~
T~t Location:
L~oratory’ s Stay Berso~el :

Proj. M~./St~y Dir.
QA Officer &~,,~, ~~ .....

Study Sch~ul e:
Test B~i~ng := /~-~

TEST ~TE~IAL
Description: ~&D~% ~
NAS Sample No. :
Date of Collection:
Date o£ Receipt:
Temperature ("C) :
Dissolved oxygen (u~/L)
Conductivity (umhos/cm)
pH:

" "~    Hardness (n~/L) :
Alkalinity (n~/L) :

g
g

OR(~NI 2~4S
Species:. ~t~2_~ ~r. ~_,.~.~ Age: ~-~q ~ S~ze.~

Accli~tion Dat~:
Date ’,~ (~C)~ (~/L)~ .. oH ~/Cond ~ C~ts

’

!
!
!

A~

-i- Rev, 2/97
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AQUATIC SCIEnCeS                    ~OT0C0L NO. ~AS-
ACUTE TOXICITY TEST (ALL S~CI~S) l

No. Investig~tor~ i
I

I
I
I
I
I

I
I

~o ~,o
30 5,0 I

I
I
I

- 2- Rev, 2/97

i
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NOR~nZgESTERN A~UATIC SCI~CES            ~.      ; FROTCCOL NO. NAS-
ACUTE TOXlClTY T~.~ (ALL SPECIES) °

Investigator .................

0

6,

U - 3 - Rev. 2/97
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Start Oate: 12/8t98
End Oate: 12/12/96 16:40
Sampfe Oat.e:
C--qments:

hcouglL 1 2
D-Control 1.0000 0.9000

3.75 1.0000 0.9000
7.5 1,0000
15 0.5000 0.3000
30 0.2000 0.0.1300
60 0.0000 0.0000

Acute 96-hr Toxicity Tes’~-96 Hr Survival
Test [D: 999-980 Sample fD: REF-RefToxicant
Lab 113: ORNAS-Northwestem Aquat Sample Type: CDCL-Cadmium chloric~e
Protocol: NA~XXXHA1-HyalelIa Acute Test Species: HA-Hyalella azteca

Transform: Arcsin Square Root
Conc-ug/L Mean N-Mean Mean Min Max CV% N

D-Control 0.9500 1.0000 1.321t 1.2490 t.3931 7,710 2
3.75 0.9500 1,0000 t.3262 1.2490 1.4033 8,227 2
7.5 1.0000 1.0526 1.4077 1.4033 1.4120 0,435 2
15 0.4000 0.4211 0.6825 0,5796 0.7854 21.317 2
30 0~1000 0.1053 0.3112 0.1588 0.4636 69.269 2
60 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2

Number Total
Resp Number

1 18
1 19
0 19

12 20
18 20
20 20

Auxiliary Tests Statistic Critical Skew Kurt
NorrnatibZ of the data set cannot be confirmed.

Test indicates equal variances (p = 0.37) 4.30252 13.2767
Maximum Likelihood-Frobi~

~metar    V~lue SE 9~% Fiducfal Limits Control Cht-Sq Critical P-value Mu    Sigma Iter
5,07672 1.20481 2.71529 7.43815 0.05556 1.7981 7.81472 0,62 1,t82t8 0,19698 11

~tercept -1.0016 1.49058 -3.9231 1.91993
TSCR 0.04404 0.03353 -0.0217 0.10976 1.0
Point Probits uglL 95% Fiducial Limits 0.9
EC01 2.674 5.295g4 1.8!233 8.02728
EC05 3.355 7.2141 3.19013 10.037 0.8
ECt0 3.718 8.50638 4.29636 11.3489 0.7
EC15 3,964 9.50665 5.23879 1,2.3609
EC20 4,158 10,3849 6,11993 13.2579
EC25 4.326 11.2027 8.97837 14.1087
EC40 4,747 13.5606 9,58309 16.7284

0.4
.F~CS~0 _,5-002~ 11.4268 18.8109
EC60 5,253 17.0642 13.4002 21,507 0.3
EC75 5.674 20.~657 1&7448 28,024 0,~
ECS0 5.842 22,2824 18,063 31.524
EC85 6.036 24.3408 19.6028 36.3962
EC:90 6,282 27.2031 21.5708 43.9269 0,0
EC95 6,645 32.076 24.6216 58,6032
EC99 7,326 43.6938 31.0557 102.259

10 I00 1000
Dose uglL

To×Catc v5.0,17
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Test AT-Acute 96-hr Toxicity Test
S~oecies: HA-Hyalelta azteca
Sample ID: REF-Ref Toxicant
Start Oa~e: 12J8/98       End Date: 1:2JI2J98 16:40

ID Rep
1 I
2 2
3 1
4 2

6 2

i 10 2
I 11 1

Comments:

Group l SSart
D-Control 8
D-Control 10

3.750 9
3,750 10
7,500 9
7,500 10

15.000! t0
15.000 10
30.000! ~o
30.000 !0
60,000 t0
60,000 t0

24 Hr 48 Hr

Test lD: 9£9-980
Protocol: NASXXXHA1-Hyalella Acute
Sample Type: CDCL-Cadmium chloride
Lab IO: ORNAS,.~-~rthwestem Aqu,atic Scien,� ,8,,s

96 Hr
8
9
9
9
9

Notes72 Hr

t 01 "
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27.0

22.0

"~ "17.0

~ 12.0
_J

2.0

Hyale][a azteca 96-hr acute test- last 20 points

CV% =

?                                           23.298+2 8D

13,081

,- SD ........... ..* *’" - ........... 7.973

-2 SD’ 2.864

Test Date

ToxCalc v4,0
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Blue Spruce Drive, Suite C

For~: Collins, Colorado 80524-

DATE:

ORGANISM HISTOKY

11123198

TolI F’zee: 800/SSI-5916
Tel: 970/484-5091 Fax: 970/484-2514

SPECIES:

AGE:

LIFI~ STAGE:

HATCH DATE:

BEGAN I:EEDING:

FOOD:

Hyalella az~eea

2-6 day

Juvenile

Variable

Immediately

A~. en!eaves, kq’C           ~

Water Chemistry Record:

TEMPERATU lIE:

SALINITY / CONDUCTIVITY:

TOTAL HAKDNESS

TOTAL ALKALINITY (as CaCO~):

IV[can                        Range
�

24 °C 23"26~C

"" " ..... q5 rag/l 70-85 mg~l

8.!8 8.I2-8.29

Comments:

Aquatic BioSystems, Inc. ¯Quality Research Organisms
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SECTION D

Phase II

Midge (Chironomus tentans) sediment bioassay 592-4 data report
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NOILTIffWESTBRaN AQUATIC SCIENCES~

TOXICITY TEST REPORT

TEST I~ENTIFICATION
~: 592-4
Title: Toxicity of’freshwater sediments using a I0-day midge, Chironomus tentans, sediment bioassay.
Fr_otoeol No.: NAS-X~CX-CT4b, April 7, 1998. Based onASTM t996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-95"b), Am. Soc. Test.
Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and bioaccumulation of
sediment-associated contam~ants w~th freshwater invertebrates, EPAJ6t30/R-94/024). Testing was also
conducted with eonsideratioa of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April I998).

STUDY IVIANAGE~NT
~: Hart Crowser, Inc., 5 Comer Poi.ate Dr., Suite 240, Lake Oswego, Oregon 97035
Sponsor, s_Study Monitor: Dr. Takashi Fuji
TestiJa_~ Laboratory.: Northwestern Aquatic Sciences, P.O, Box 1437, Newport, OR 97365
~T~st~Location: Newport laboratory
.Laboratory’s~Stt;dy Persom~eJt_G./Irissarri, B.S., Proj. Man./Study Dk.; L.K. Nemeth, B.A., QA Officer;
G.A. BuhIer, B.S., Aq. ToxicoI.; M.S, Redmond, M.S., Aq. Toxicoi.; E. Coffey, B.S., St. Tech.; S. Bione,
B,S., Tech.

Test Beginning: !2-8-98, 1030 hrs.
Test Ending: 12-18-98, 0930 hrs.

.Disposition of Study Records; All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern AqualSc Sciences, 3814 Yaqu~na Bay Rd., Newport, OR
97365.
_Q.oo d Laboratory_.. Practices: The test was conducted following the priaciples of Good Laboratory Practices
(GLP) as defined in the EPA!TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statement of..Ouali~_Assurance.: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol .and standard operating procedures. This report is ~rt
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments; UnJdenti~od freshwater test sediments. DetaiL5 are as follows:

NAS Sample No. 1859F 1862F 1863F 1864F
Description t~C-S-01 HC-S-04 HC-S-05 HC-S-07
Collection Date 10-t3-98 10-t3-98 10-13-98 10-13-98
Receipt Date 10-17-98 10-17-98 10-17-98 10-17-98

NAS Sample No. 1866F I868F 1870F 1872F
Description HC-S-I1 HC-S-16 HC-S-19 HC-S-22
Collection Date I0-14-98 10-14-98 10-15-98 10-14-98
Receipt Date 10-I7-98 10-t7-98 !0-I7-98 10-17-98

NAS Sample No. 1873F 18691r 1857F 1858F
Descripdon HC-S-24 HC-S-30 HC-Ref-B HC-Ref-C
Collection Date 10-14-98 10-15-98 10-1548 10-15-98
ReeeiptDa~e 10-17-98 10-17-98 10-17-98 ’" 10-17-98

~: The negative control s~diment was collected oa 12-3-98 fxom an area adjacent to the Hwy.
10! bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was ri~ed through
a 1.0 mm screen tkree times with dechlorinated tap water and once with dilution water prior to use.

Test No. 592-4
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o.SL0_r_~.~: All test and reference sediments were placed under nitrogen and stored at 4°C in the dark until used.

TEST WATER
.$_O_q!~: Moderately hard synthetic water prepared from Mill~-Q® deionized water.
Dat fP e fi : I2-3-98
~: pH 7.3, conductivity 250 ~mhoslcm, hardness 90 mgfL as CaCO3, alkalinity 80 mgiL as
CaCO~.
~: Aerated >~24

TEST ORGANISMS
~: Chironomus tentans, midge,,          .
~: 3rd instar, 0.19 mg average individual biomass
Sourc~: NAS cultures, originally obtained from EPA, Duluth~ MN.
~: Temperature, 21.1 a: 0.7°C; dissolved oxygen, 7.2 + 0.8 rag/L; pH, 7.6 ± 0.4; conductivity, 335
~: 28 ~tmhos/cm; hardness, 120 mg/L as CaCO3; and alkalinity, 85 mg!L as CaCO3.

TEST PROCEDIIILES AIND CONDITIONS
The following is an abbreviated statement of the test procedures and a s~atement of the test conc~fions actually
employed. See the test protocol (Appendix t) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 m! high-form glass beakers
~e.st Volumes: 100 rnl sediment layer; 175 ml test water.
_~_~plic~te~I’reatmeut: 8
0r ganismstTreatmen_r: 80
Water Volume Chan~es.: 2 water volumes per day
A.e.~.t J_~: None.
~: Animals were fed 1,5 ml of TetraFin suspension (1.5 ml contains 6 mg d~ solids) per beaker daily.
Effects~riteria: 1) survival after 10 days, and 2) average individual biomass (total biomass divided by the
number of surviving midge) after 10 days, Death is deemed as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
WaterOuality and Other Test ConditionAl: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity, sulfide, and ammoma-nitrogen were measured in the overlying water of one replicate test container
per Zreatment’on days 0 and t0 of the test. ,Temperature and dissolved oxygen were measured daily in the
ov,eflying water of one replicate test container per treatment. Hardness and alkalinity were meavared with
titrimettic methods. Ammonia-N was measured using a Hach te~ kits based on the ~aI[cylate (Clin. Chim.
Acts 14:403, 1996) co!orimetfie method; ~amples were not distilled prior to analysis. The photoper~od was
16:8, L:D.

DATA ANALYSIS M~ETt~ODS
Survival and individual biomass were calculated for sach replicate as follows:

percent surv~va! = 100 x (number survivingiin2tial number ~ested)
average individual biomass = (f’mal wt. - tare wto)inumber weighed,

where:
final w~. = tare wt, + weight of orgzrdsmz recovered on day I0, irt mg

The mean and standard deviation for survival and average individual biomass were calculated f~r each
treatmenu The statistical software employed for these calculations was Microsoft EXCEL

Values of survival and ~ndividual biomass for the test sedLrnents were statistically compared aga~st those for
the reference sed2ment and the control sediment ~sing TcxCalc v5.0.t7. An aresine ~square root transformation
was performed on proportional data before analysis. Following transformation and determinatio~ of normality

Test No. 592-4 2
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and homogeneity of variances, one-tailed homoscedasti¢ or heterosccdastic t-tests, or Wilcoxon Two-Sample
tests, were conducted a~ the 0.05 level of significance.

PIIOTO COL DEVIATIONS
!. The range of dilution water alkalinity (80 mg/L as CaCO~) slightly exceeded the specified range of 60-70.
This minor deviation is unlikely to have affected the test results.

REFERENCE TOXICANT TEST
The reference toxicant test ~s a standard multi-concentration toxicity test using potassium chloride, to evaluate
the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
compark~g the results of this te~t with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given beIow. The reference toxicant test mw data a.re found in AppendLx ItI.

~: 999-981
Reference Toxicant and Source: Potassium chloride (Mallinckrodt, Lot No. 68451).
~: 12-8-98
Dilute.on W.a~er:Used: Moderately hard synthetic ~’ater prepared firom Mitli-Q® deionized water.
Result: 96-hr LC50, 3.14 g/L. This result is within the laboratory’s control chart warning limits (2.65 to 7.I2

TEST t~ESULTS
Water quality data are summa_r~ed in Table 1. A detailed vabulation of the water quality results by sample and
test day can be found in Al~l~endix IL The means and standard deviations of percent survival and growth
(weight) of midges exposed for I0 days to sediments are summa~ed in Table 2. Detailed data organized by
sample and replicate, and summary stat~sties for these observations, are given in Appendix IL

All water qualiW observations of overlying wamr temperature and dissolved oxygen were withLa the protoco|
specified ranges, Ammorda-N ka the overlying water ranged from <0.5 mg/L (detection limit) to 0.5 mg]L.
The test met acceptability criterion specified in the protoco! with 96.3% mean control survival (70% ~equired)
and 1.46 mg average control weight (0.6 mg required). Survival of 87.5% and 78.8% in reference sedknents
HC-Ref-B (NAS#t857F) and HC-Kef-C (NAS#1858F), respect~vdy, met the 65% survival criterion specified
by the Dredged Material Evaluation Framework Guidance for the Lower Columbia River Management Area.
The reference toxican~ (positive control) result was within the Iabomtory’s control chart limits (3.14 g/L;
controI chart mean ± 2 S.D. = 4.88 i 2.24).~

Survival in the contro! sediment was not significantly different f~om that in either reference sediment. Four
test sediments showed significantly lower survival when compared to their appropriate reference sediments.
Sur~vat in samples HC-S-0! (52.5%; NAS $1859F), tIC-S-04 (70.0%; NAS #1862F), I-IC-S-05
NAS #1863F), and HC-S-22 (66.2%, NAS #1872F) was significantly less than that in HC-Ref-B (87,5

Weights in the control sedhnent were not significantly different &om those in either reference sediment. Eight
test sediments had weights significantly less than that in their appmpriale reference sediment. Average
individual biomass in samples HC.S-01 (0.19 mg), HC-S-04 (0.37 rag), I-IC-S-05 (0,51 rag), HC-S-07 (0.59
rag; NAS #18641~), HC-S-11 (0.81 rag; NAS #1866F), and HC-S-16 (0,74 nag; NAS #1868F) was s~gnificantly
less than that in HC-Ref-B (I A 5 mg). Average individual biomass in samples HC-S-24 (0.96 rag; NAS     "’
#1873F) and HC-S-30 (0.95 rag; NAS #1869F) was significantly tess than that irt HC-Ref-C (1.37 rag).

Test No. 592-4
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Table 1. Summary of water quality conditions during tests of the midge,
Chironomus t~ntans, exposed to freshwater sedLments.

Water Quality Parameter Mean ~ S.D. Minimum Maximum N
Temperature (°C) 22.6 _+ 0.3 22.1 23,3 143
Dissolved oxygen (rag/L) 5.3 ± 1.0 3.5 8.2 143
Coiaductivity (~mhos/cm) 337 + 12 320 360 26

pH 7.4 + 0.2 6.9 8.0 26
Hardness (mg/L as CaCO~) 100 +~ 7 80 110 26
Alkalinity (m~-.. as CaCOa) 80 + 0 80 80 26
Total ammonia (mg]L) --- < 0.5 0.5 26

Table 2. Survival and growth of CMronomus tentans exposed for 10 days to freshwater sediments. All comparisons were
conducted at the 0.05 level of significance.

Ref,’rence Percent Average wt/midge
Sample Sediment Survival (rag) ~

Description for Comparison (Mean -r- SD) Significant? p ~ ~ SD ..... ,S,,! ,gnif~cmat?

HC-S-O! (NAS#1859F) HC-Ref-B 52,5 ± 11.6 yes 0.00001 0.19 -+- 0.07 yes 0.00002

HC-S-04 (NAS#I g62F) HC-Ref-B 70.0 ± 20.0 yes 0.03 0.37 + 0.19 ye~ 0.0000 l

HC-S-05 (NAS#1863F) HC-Ref-B 68.8 ± 22.3 yes 0.04 0.5 i ± 0.11 yes 0.00002

HC-S-07 (NAS#1864F) HC-Ref-B 75,0 ± I7.7 no -- 0,59 5:0.21 yes 0.0003

HC-S-I 1 (NAS#I866F) HC-Ref-B 73,8 __. 20.0 no -- 0.81 ± 0.22 yes 0.009

HC-S-I6 (-NAS#Ig68F) HC-Ref-B 82.5 ± 13.9 no -- 0.74 5:0.19 yes 0.002

HC-S-19 (NAS#1870F) HC-Ref-C 87.5 ± t2.8 no -- 1,09 i 0.23 no --

HC-S-22 (NAS#1872F) HC-Ref-B 66.3 ± 20.7 yes 0.007 1.02 ± 0,38 no --

HC-S-24 (NAS#1873F) HC-Ref-C 70.0 ± 17.7 no -- 0.96 ¯ 0.22 yes 0.08

HC-S-30 (NAS#-1869F) HC-Ref-C 91.4 ± 9.0 no -- 0.95 ± 0.t 6 yes 0.01

Control (NAS#2185F) HC-Ref-B and -C 96,3 ± 5.2 no -- 1.46 5:0,50 no

HC-R.~f-B (NAS#1857F) -- 87.5 ± 8.9 -- -- 1.15 + 0.29 -- "

HC-Ref-C (NAS#1858F) -- 78.8 + 12.5 ~ -- 1,37 i 0.43 -- --

..... ’Pupae were noi"~nJ~h~ded i~ th~ ~ampte t6 estima~ ’~wei~ i~ 1~rEPA/600/P..-9’~/-024, p’ ~5, seetio~ I2.3.8’-1-) ....... ’

Test No. 592-4
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NORTI~VESTERN AQUATIC SCIENCES
April 7, 1998

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-CT4b

FRESI--13¥ATER NfIDGE, _C~HJR_ ONOMUS TENTANS,
10-DAY SEDhWfENT TOXICTI’Y TEST

1.1 purp. os.e of’Study: The purp’ose of this study is to characterize the toxicity of freshwater sediments
based on midge surviv.~i and growr.h using the midge, CMronomus tzmans.

1.2 Referenced Me_tho_d_: This protocol is based on ASTM Method E 1706-95b (ASTM 1996) and EPA
Method 100.2 (EPA7600~-94i024).

1.3 ~ummarv of_ MeLh_o_d: A s~m~nary of test conditions for the midge 10-day sediment toxicity test is
tabulated below. ~e 10-~y accent mxici~ test wi~ C~onom~ temps is conducted at 23°C w~ a
16L:SD photope~od at = ill--ante of about 50-100 footcan~es. Tes¢ chambers ~e 300-~ M~-fom
lipless beakers conta~g 100 ~ of se~ent ~d I75 ~ o f overl~g wamr. Ten ~d-~tar ~dg~s ~
used ~ each replicate (all org~ must be ~d ~tar or yo~ger ~4 at l~ast 50% of ~e la~ae must be
~d ~smr). ~e n~ber of replicat~s/~ea~ent depen~ on ~e objective of ~ t�~¢. Eight replicates ~e
reco~ended for rou~e ~es~g. Midges ~ ¢~ch test ch~ber are fed L5 ~ ofa 4 ~ fish f~od flakes
~uspemsion daft% Each ch~bcr receNe~ ~o volvo ad~o~ per ~y of overly~g water. Overly~g
water c~ be culture ~er, we~ water, ~a¢~ water, she water, or reconstituted water. Test eudpo~
~ctude su~ival an~or

1. Test type

2,Test dum~on
3.Temperature
4.Light qua!ity
5.Illuminance
6, Photopefiod
7.Test chamber s~ze

8. Sediment volume
9. Overlying water volumo
I0. Renewal overlying water
11. Age of test organdsrna

12.Organisms per test chamber
13.Replicates per treazment
14.Organ~sm~ per treatment
15.Feeding regime

16. Aeration
I7. Overlying (test) water

18. Water quarry

19. Endpoints
20. Test aeceptabiti~ criteria

2 I. Sample holding

whole sediment toxicity test with renewal of
overlying water
10 days
23 ± 1 °C
day!~ght flourescent light
50-100 footcandles ,
16L:SD
300-mL high-form lipless beakers (P3a-ex@ 1040 or
equivalent)
100 mL
t75 m.L
2 volume additiom/day (con~nuous or imermitten0
3rd instzr or younger larvae (> 50% of org~
must be 3rd k~ztar)
10
¯ 8 recommended for routine (depends on design)
80
Fish food flakes, fed 1.5 mL daily/chamber (1.5 mL
contains 6.0 mg of dry solids)
None, unless DO falls below 40% saturation
Culture water, well water, surface water, site water
or reconstituted water
Hardness, alkalinity, ¢onductivky, pH, ammonia-N
beginning and end; temperatare and diasolved
oxygen daily
Survival and growth (dry weight)
Minimttm control suzvival .of 70%; mean weight of
surviving control organisms 0.6 mg
14 days at 4"C ~n the dark
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22. Sample volume required
2.3. Reference toxicant

2.1 Sponsor’s Name and AddresA:

2.2 3ponsor!s S~d,y Monitor.

PROTOCOL NO. NAS-XXX-CT4b

(800 mL per sediment)
Concm-rent testing requixed

2.3 ~Laberamr~:
Northwestern Aquatic Science~
3814 Yaquina Bay Road, P.O. Box i437
Newport, OR 97365.

2.4 Te~s~ Location:

2.5 Laboratory’s_P_ersormel to be Assi,o’aed to the Study:
Study Director:
Quality Assurance Unit:
Aquadc Toxicologist:
Aquatic Toxicologist:

2.6 p.roposed’Te~ti._n_ng...$.~hedu!e_: Tests are to begin within t4 days of sample collection. Reference toxicant
test to be run concurrently.

¯
2,7 .~orate~ ~acf!~e_~: The test is conducted following the principles of Goad Laboratory
Practices (GLP) as defined ia the E~A/TSCA Goad Laboratory Practice regulations revised August
1989 (40 CFR Part 792),

The test materials are fireshwater sediments. The contro!, ;eference, a~d test sediments are placed N
soNen~ cleaned t L glass jars fitted with PTt@-lined screw caps. At tlae laboratory the samples are stored
at 4~C in the’dark. The originai sealed containers may be sto~ed for up to 14 days prior to testing. If jars
are not full when received mr if sediment is removed for test~g, head.spaces should be filled w~th nitrogen
toretard deterioration. A negative oontrot sediment is collected from a dean site. In addition, a reference
sedfi-nent, a clean sediment with physical ohamcteristios simii~ to the test sediment~, may be employed as a
compariso~ ~tation.

4. TEST WATER

Test water (overlyk~g water) at NAS is normally C, tenta~ culture water, which i~ moderately hard stmthetic
water at a h~xdmesa of 80-100 mg!L as CaCO~ and alkalinity of ~0-70 mgiL as CaCO~. Dilution water is
prepared from MilB-Q reagent grade water and reagent grade chemicals. Test water may also be wetI water,
surface water or site water depending on tke study desig~ Curr~t research is being doge by EPA on a new
type of reconstituted water tb~t may be used for this test in the future (STM 1996, EPA t994).

I
i
I
I
I
i
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PROTOCOL NO. NAS-XXX-CT4b

5.1 S.p.g.qi~: midge, Chironornt~s ten~ans.

5,2. t.~: Cultured at NAS. Originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MN.

5.3 A_.gg~e: Third iv_star or younger larvae (at least 50% of the larvae must be in the third instar at the start of the
test). Third instar.is normally 8.5"to 12.5 days after hatching; head capsule widths range from 0.33 to 0.45

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 -+ I°C under a 16:8 L;D photopexiod.
The culture water is moderately hard synthetic water. Midge are fed f’mely ground Tetrafin flakes in
suspemion (10g Teuafin in t00 mL Milli-Q water), Mortality during the 48-hr prior to testing shou2d not be
excessive.

6. DESCPdPTION OF T~$T SYSTEM

6.1 Tes~ Chambers a~.d Env~r0nm_en~t_Qor~!: Test chambers used in the toxicity test are 3(~0-m.L high-
form lipless glass beakers (Pyrex® t040 or equivalent). Test chambers are maintained at constant
temperature by parltal immersion in a temperature-controlled water bath or by placement in a
temperature-controlled room. Aeration is not empolyed unless dissolved oxygen drops below 40%
saturation. The test is conducted under an ill--co of 50-100 foot~andles with a 16L:8D photoperiod.

6.2 ~: All laboratory glassware, including test chambers, is cleaned as desen~bed in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
~vith detergent (or cleaned in atttomafie dishwasher); rinsed ~v~ee with tap water; carefully rinsed once with
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove seato, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed three times vdth deionized water. Test systems and chambers are rinsed again with dilution
water just before use.

7. EX~._ERIMENTAL D~StGH A~ TEST PROCED~S

7.1 Experimental Desi~ma: The test involves exposure of midge larvae to 3est, control, and reference
~editnentz. The sediments are placed on the bottom of the test containers and are overlain with te.~t water. The
test exposure is for 10 days. The renewal of overlying water comsists of two volum~ additions per day, either
continuous or intermittent. Each treatment consists of eight r~lJcam test containers, each contairdng 10
organisms. Test chamber positions a~e compI’et~ly r, mdomized, Test organisms are randomly dism’buted m
the test chambers. Blind testing is normally used.

7.2 Setup of Test Containe~: Sediments are homogenized and placed in test chambers on the day before
addition of test organimm. Sediment (100 rot) is placed into each of eight replicate beakers. A£ter adcli6oa of
the sediment, 175 nd of te~t water is gently added to each beaker in a mamaer to prevent resuspension. The
overlying water is replaced twice daily, The test beg~n.~ when ra~dges are introduced to the test chambers,
Initial water quality meaz~ements are taken prior to the addition of test organisms.

7,3 Effe_et Criterion: The acute effect criterion used in the midge bioassay is mortality, defined as the lack
movement of body or appe=dages on response to tactile ~’timulati~n- The optional ebxonic effect criterion
growth which is determined by u~ing dry weight meamlrements.

7.4 T_est Conditions: lqo aeration ~s employed unless dissoved oxygen falls below 40% saturation. The ~est
temperature employed iz 23=C (range of+ I*C). A 16:8, L:D photoperiod is used. rllumination is smppkied by
daylight fluorescent lamps zt 50-I00 footcandl~s. The overlying water is replaced twice daily,
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PROTOCOL NO. NAS-XXX-CT4b

%5 ~i~ th~ Test: The test is begun by adding the organisms to the equilibrated test containers as
previously describe& If the optional growth endpoint is to be used, three extra replicates of midge larvae
should be counted out and randomly selected for drying to determLue initial average weight data.

7.6 _F.~r~: Midge larvae are fed 1,5 mL daily per test chamber (t.5 mL contains 6.0 mg of dry solids). A
feeding may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration. T..vpe and Fro .~ency of Observations. and Method: The duration of the acute toxiciw test
is I0 days. The Wpe and frequency of observations to be made axe summarized as follows:

TYPE OF OBSERVATION" T!2vEES .OF OBSERVATION (ASTM 1996)

’ BIOLOGICAL DATA [
Survival, growth

]                           Day 10
PHYSICAL AND CHEMICAL DATA
Hardness, alkaliniv.�, ammonia-N, Begkm~.ng and enc[ of.test in overlying water of
conducdvi~, pH, dissolved oxygen, and one replicate beaker from each t~eawnent.
temperature
Dissolved oxygen, temperature Daity in eve;lying water of one replicate beaker

from each treamaent.

Dissolved oxygen is measured using a polarographic oxygen probe caEbrated according to ~e manufacturer’s
recommendat~om. The pH is measured using a pH probe and a properly calibmted meter with scale divisions
of 0.1 pH units. Temperature is measured with a columned mercury thermometer or telethen’nometer.
Conductivity is meam~ed wffh a conductivity meter. Hardness and alkalinity are measured using titrome~c
methods. Ammonia-nitrogen is measured using the satic~Iate colerimetric method (Clim Chim. Acts !4:403,
1996),

7.8 Growth Measurement: Growth is measured as average dry weight of animal~ in a test replicate at ~he end
of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water; gently blotted
and placed into tared aluminum weigh porto. The pan~ are dried at 60-90"C to constant weight. The dried
organisms are placed into a dessicamr and weighed as soon as possible to the nearest 0.01 mg (desirable to use
0.001 mr). The total weight of the dried midge in each pan is divided by the number of midge wei~hed to
obtain an average dry wetght per.midge.

Cffte_ria of Test_Accep,r~nce: The test result~ a~e acceptable ~f the minimum survival of organism~ ~ the
control treatment at ~he end of the test is at lea~t 70% and the average weight of C. lemons in the su~ving
controls is at 1east 0.6

The endpoints of the toxiciW test are survival and g~ow’da. Survival is obtained as a direct count ofliving
organisrn~ in each test cont~izer at the end of the test. Average midge dry weight, also measured at the end"
o~the test, may be used to compote growth between t~eatment sediments and the control or reference
sediment. Ordinarily the foltdwing data analysis is performed. Due to ~e~ial requirements, alternative
methods may be used. The means and standard deviations are calculated for each treatment level.
Identifioaffon of toxic sedknen~ is established by statistfica~ compm-J~on of test endpoints between test ~d

control or reference sediment. Between treatment comp.ar~sons may be made using a Student’s t-test or
Wilcoxon’s Two-Sampie test, where each treatment ig comp, azed to the control or the reference sediment.
An arcsine-squaxe root warmformation ofpropo~onal data, and tesr~ for normality and heterogeneity of
variances, are performed prior to statistical comparisons.
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The final report of the teat resutts must include all of the following standard information at a minimum: name
and identification of the test; the invesl~gator and laboratory; date and time of test beginning and end;
information on the test material; information on the source and quality of the overlyin~test water;, detailed
information about the test organisms including acclimation cond&~ons; a description of the experimental
design and test chambers and order tea~: conditions including feeding, ff may, mad water quality; definition of
the effect criteria and other observafonz; responses, ff may, in the control treatment; tabulation and sta~tical
a~alysis of measured responses an~ a summary table of endpoints; a description of the statistical methods
nsed~ any unusual information about the test or deviations from procedures; reference toxicant testing
kfformationo

10. ST!~DY DESIGN ALTERATION

Amendments made to be protocol must be approved by the sponsor and study director and should" i~clude a
description of the change, the reason for the cNange, the date the ¢ha~ge took effect and the dated sig~atuxes of
the study director and sponsor. Pray deviations in the protocol must be descnq~ed and recorded in the study
raw data.

t 1. ~FgREN~ TOX’ICA~

The reference toxicant test is a standm:d multi-concentration toxicity test using a specified chemical toxicant to
evaluate the pefform~mce of test orgatfisms ~ed i~ the study. Reference toxicant tests are 96-hour, water
expos~es, not 10-day sediment expesurea. The reference toxicant test is run concurrently. Performance is
evaluated by comparLag the resuits of the reference toxicant test with Nstoricat results (e.g., eontcoI cb~’ts)
obtained at the labomto~.

I2. REFERENCED GUTDELINES

ASTM. 1996. Stmadard test methods for measu~g the toxicity of sediment-associated contam~ants ~a4~
fresh water 5avertebrates. ASTM Stm~dard Method No. E 1706-95b. Am. See. Test. Mat., Philadelphia, PA.

U.S. EPA. 1994. Section I2, Teat Method 100.2, Chironomus tenta~ 10-d Survival and Gowfla Test for
Sediments, pp. 51-63..!~: Methods for Measuring the Toxicity mad Bioaccttmulation of Sediment-associated
Contaminant~ with Freshwater Invertebrates. EPA/600/R-94/024.

Weber, C.I. (V.d.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms ~ourth Edi~o.n). EPAJ600t4-90/027F.

I3. APPRO.MALS.

Name Date

Name Date
for Northwestern Aquatic Sciences
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NO~ZHW~STERN .AQUATIC SCIENCES                         PROTOCOL NO. NAS-X~-CT4b
C_qiRONOMUS TENTANS 10-DAY SOLID PHASE SEDiM~ TEST

S~Y M~AG~

Client ’ s S~udy Monitor : ........................ "~ ~
Tesuing L~orato~: Northweste~ A~atic Sciences
TesZ Location: ~~ P~q
L~orato~’ s Study Perso~el:

Study Schedule :
Tes~ Begi~in~:!~    ~ .. >0 Tes~ Ending: ’~{~

TEST M~ATER!/dh
General description (see sample logbook/chain-of-custody for decal!s) :

NAS Sample No.:
Description:
Collection Da~e:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS SampZe No.:
Description:
Collection Date:
Receipt Da~e:

NAS Sample No.:
Description:
Coiiec~ion Daue:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt DaLe:

NAS Sample No.:
Description:
Collecuion DaCe:
Receipt Da~e:

-I- 4/98
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NORTHWEST,~,R/~ AQUATIC SCIENCES                                                                            PROTOCOL NO.    NAS-XXX-CT4b
C~IRONOMUS TENTANS 10-DAY SOLID P~L~SE S~DIMENT T~,ST

Test No.b--~-4 Client Investigator

M~SCELLAIqEOUS NOTES

Head Capsule Measurements of Animals Used in Test:
.... O...~c; 0, 0 ,. O..~0 0.~0, .0,~. o ...~,~. ~’, ,’~

I
I
I
I
I

!

1 I

I

~andomiza~ion chart

I    I

I mS I     l

I
!

i

5 ...............
Random~ zation chart

I

i
i
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NORTHWESTER~N AQUATIC SC!ENCV.S~                                                                            PROTOCOL NO.    NAS-XXX-CT4b
CH!RONOMUS TERTANSL 10"-DAY~ SOLID PHASE SEDIMENT TEST

TEST WATER
Source: MODC’P~-~. ~-~ ~7~< Date of Preparation: /~-~ -q Y
pH ’~5    Cond (umhos/cm) ~5--~9 Hard (mgiL)
Treatments:

if more than one batch of test water is used, attach water prep
benchsheets and mark appropriate batches.

TEST ORGA!Cr SMS
Species : Chironomus _~en~ans, midge

Acclimation Da~a :

I Mean I ~!,1 I ~__! ~.& I~,~.~’i

! .(~) ............i ..............& .......! ....& ...! 6 ! . 6

Comments

TEST PROCED~S AICD COI~DIT~O~S
Test chambers: 300 mL high-form !ip!ess glass beakers
Test volumes: I00 mL of test sediment; 175 mL of test water
Replicates/treatment: (8) ~___~__Organisms/rep!ica~e:
Test water: Moderately hard synthetic water
Daily test wa~er changes: two volumes/day
Aeration: None, u~less DO falls below 40% saturation
Photoperiod: 16:8,
Temperature~ 23 ¯
Feeding: fed I.S mL of Tetrafin (1.5 mL contains ~mg dry solids)

suspension per beaker daily
Beaker placement: To~al randomization
Water Quality Measurements:

Daily: temperature and dissolved oxygen; i repl./treatment
Beg. & End: Conductivity, hardness, alkalinity, ~K, ammonia-nitrogen,

temperature & dissolved oxygen; ! rep!./treatment

TZST SCHEDULE SUMMARY

Date

Feed

-.7- ~te8
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CHIP.O~OMUS TENTA~S 1G-DAY SOLID PHASE $~DIMF~T~ TEST
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Test No .~- ~_C!isnt ..... ~~

DAILY
Jay |__~__~ (|~/|~f/~] Initials :

I
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II I ! .... ¯ I
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Tare: nate~ Oven Lemp ( ] C) ~ Drying time (hr) 2.44~_ XniL. 5W~m’

Final: Date~lZ-~6 Oven ~emp([C)~ D~ing time(hr) ~ In,t, ~

E~p. Used: Oven ~%~. ~ Balance    ~.~%t~ :

*D~ at 60~C to co~st~t weight (-~ hrs); ~eigh to nearest 0.01 mg.e

Remarks:

I gepl. l IPan [1 Tare ]     Final W~.

I! ~,, [l_Z%m.9,,,J,,,,,,,,,,,~!.~-t I .~.e~ I ......
3 I weiqhed I comments

I
o,(!

I

!
!

Balance Calibration:
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Test No.~q~-~ Client    ~lTi~ CI~DC.~5~.~ Investigator

Tare: Date~ ~len temp(IC)_~_Q__ Drying time(hr) ~__~_~__ Init.
Final: Date          Oven temp (IC) ~I Drying time (hr)~ Init.
E~ip. Used: Oven ~,~ ~                    Balance

*D~ at 60~C to consist weight (-2 hzs); weigh to nearest 0.01

I
i
1
I

IBeaker!

1

!...........9 ....... ! ............. i
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NORTHWESTERIq AQUATIC SCIENCES                         PROTOCOL NO. NAS-XX~-CT4b
CH.IRONO~93S TENTA!~S’~-i’~tDAY S~D P~SE SEDI~ T~ST

~IGHI~G DATA S~ET

Tare: Date ~dT~ Oven ~emp ( ~ C) ~O D~ing time (~)~ Init. ~
Fina!: Date ~-~% ~ Oven temp ( ~C)~ D~ing ~ime (hr)__ ~nit.    ~
E~ip. Used : Oven .~,%1.~ ~ ~                  Ba!~nce    ~ ~’~%"
..............................................................................

*D~ at 60~C to constant weish~ (-~ hrs); weigh to nearest 0.01 mg.*

Remarks;

Tare .[ Fina!
(~c) [ 1    I

Balance Calibration:
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AQUATIC SCIENCES PROTOCOL NO. NAS-XXZ<-CT4b
C~TRONOMUS TENTANS 10-DAY SOLID P_~L~_~E SEDIMENT TEST

Ta=e: Date 1?4"{-’¢,~,Oven temp(IC)_~¢__ Drying time(hr) Z~ Init. ~
Final : Date....!~iZl ~ Oven temp ( 1 C) ~ Drying time (hr] Init.    ~-11~

*Dry at 601C to" co~stan~ weight (’2 hrs) ~ weigh to neares~ 0.0!

Remarks:

IBeaker i

t
t
l

Balance Calibration:
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Test Number:. 592-4 Freshwater Sediment Test 12./7/98
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Test Number. 5924 Freshwater Sediment Test 1#_/7/98 I
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Freshwater Sedimen~ )’
Start Date: 12/8198 10:30 Test ID: 592-4 Samp-p~’~-ID:’-~.
End Date: 12J18198 09:30 Lab ID: ORNAS-Northwestem Aquat Sample Type:’
Sample Date: Protocoh NASXXXCT4B Test Species:
~mments: NAS#1857F-1859F,1862F-1864F,1866F,1868F-1870F,1872F.1873F

~ Conc-       1       2       3       4       5      6       7       8
HC-Ref-B 0.8000 1,0000 0.8000 t.0000 0,9000 0.8000 0.g000 0,8000
HC-Ref-C 0,7000 0,7000 0.8000 0,8000 0,6000 1.0000 0.9000 0.8000
HC-S-01 0.5000 0.5000 0.5000 0.5000 0.8000 0,5000 0.4000 0.5000
HC-S-04 0.6000 0,7000 1J3000 0.5000 ,0.8000 0.7000 0.9000 0.4000
HC-S-05 0.7000 1,0000 1.0000 0.8000 0.5000 0,~000 0.5000 0,5000
HC-S-07 0.6000 0,9000 0.7000 0.9000 0,5000 0.6000 1.0000 0.8000
HC-S-11 0.5000 0.6000 0.5000 1,0000 0.7000 0.8000 0,8000 1,0000
HC-S-16 0,9000 0.8000 0,8000 ,1.0000 0.6000 0,7000 1,0000 0.8000
HC-S-19 0.7000 0.7000 0,8000 0.9000 0,9000 1.0000 1,0000 1,0000
HC-S-22 0.7000 0.7000 0.8000 0.9000 0.4000 0,3000 0.7000 0.8000
HC-S-24 0.5000 0,4000 0.6000 0,8000 0.8000 0,8000 0.8000 0,9000
HC-S-30 0.8000 1.(}000 0,9000 1,0000 0.9000 0.8000 1.0000

control 1.0000 1.0000 0,9000 1.0000 0.9000 0.9000 1.0000 1.0000
Transform: Arcsin Square Root

Cone- Mean N-Mean Mean Min Max CV% N
HC-Ref-8 0.8750 1.1111 "1.2225 1.1071 1.4413 11,503 8
HC-Ref-C 0.7875 1,0000 t.1064 0.886t 1.4"120 14,848 8
HC-S-01 0.5250 0.6667 0.8t30 0.6847 1.1071 15.248 8
HC-S-04 0.7000 0.8869 t.0"~33 0.6847 1.4120 23.803 8
HC-~-05 0,6875 0.8730 1,0104 0.7854 1,4317 27,768 8
HC-S-07 0.7500 0.9524 t.0707 0.71)54 1.4120 20.502 8
HC-S-11 0.7375 0,9365 1.0608 0.7854 1.4120 23,583 8
HC-S-16 0.8250 1.0476 1.1590 0.8861 1,4120 16,204 8
HC-S-19 0,8750 1.1111 t,2280 0.9912 1.4120 14,738 8
HC-S-22 0.6625 0,8413 0.9626 0.5796 1,2490 23,234 8
HC-S-24 0.7000 0.8889 t.0042 0.6847 1.2.490 19.420 8
HC-S-30 0.9143 1.1610 1.2-783 1,1071 1,4120 10,760 7

control 0,9625 1.2222 1.3536 1,2490 1.4260 6,404 8
Auxilfary Tests ,..---.__~ .~tatistic

Test indicatL~--n_ ~111"a~l~istTibUti’~ (p > 0.01) 0.93235Shap~ro~Wilk’s
F-Test {ndicates equal varianceS= 0,11) 3.59005
The contrel means are not significantly ~erent (p = 0.I5) 1.51921
H~Test (l-tail, 0.05)

~ Test indicates n~nt differences

SED-Sediment
CT-Chirortomus tentans

t-Tailed
t-Stat Cr~tica! MSD

-1.407 1,76I 0,0132

!.133 1.76I 0.0!43
-2.177 1.77"~ 0.0110
-3.785 1.761 0.0076

Critical
0.844

8.88531
2,14479

Skew    Ku~
0.58011 1.01637

ToxCalc v5.0.17
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The control means are not significantly different (p = 0.15)
Hypothesis Test (1-tail, 035)

,=st indicates ~fferencas

Freshwater Sbdimen~t0-day survival ~)
Star~ Date: 12/8/98 10:30 Test ID: 592-4- i . i " .~S~.~i. " ’
End Date: I2/18/98 09:30 Lab ~D: ORNAS-I~iorthwe~m AquatS~hlpte~Y’p’b;~;-q~
Sample Date: Frotocof: NASXXXCT4B. Test Species:
--’mments: NAS#1857F-1859F.1862F-1864F,1866F,1868F-1870F.1872F-1873F

.~3’onc- 1 2 3 4 5 6 7 8
HC-Ref-B 0.8000 1.0000 0.8000 t.0000 0.9000 0.8000 0.9000 0.8000
HC-Ref:-C 0.7000 0:7000 0.8000 0.8000 0.6000 1.0000. 0.9000 0.8000

HC-S-01 0.5000 0.5000 0.5000 0.5000 0.8000 0.5000 0.4000 0.5000
HC-S-04 0.6000 0.7000 1.0000 0.5000 0.8000 0.7000 0.9000 0.4000
HC-S-05 0.7000 1.0000 t.0000 0.8000 0.5000 0.5000 0.5000 0.5000
HC-S*07 0.6000 0.9000 0.7000 0.9000 0.5000 0.6000 1.0000 0.8000
HC-S-11 0.5000 0.6000 0.5000 1.0000 0.7000 0.8000 0.8000 1.0000
HC-S-16 0.9000 0.8000 0.8000 1.0000 0.6000 0.7000 "~.0000 0.8000
HC-So19 0.7000 0.7000 0.8000 0.9000 0.9000 1.0000 1.0000 1.0000
HC-S-22 0.7000 0.7000 0.8000 0.9000 0.4000 0.3000 0.7000 0.8000
HC-S-24 0.5;000 0.4000 0.6000 0.8000 0.8000 0.8000 03000 0.9000
HC-S-30 0.8000 1.0000 0.9000 t.0000 0.9000 0.8000 1.0000

control 1.0000 1.0000 0.gO00 1.0000 0.9000 0.9000 1.0000 1.0000
Transform." Arcsin Square Root

Conc- Mean N-Mean Mean Min Max CV% N
HC-Re~=-B 0.8750 1.1111 1.2225 1.1071 1.44t3 11.503 8
HC-Ref-C 0.7875 1.0000 1,1064 0.8861 1.4120 14.846 8
"HC-S-01 0.5250 0.6667 0.8130 0.6847 1.1071 15,246 8
*HC*S-04 0.7000 0.8889 1.0133 0.6847 1.4120 23.603 8
*HC-S-05 0.6875 0.8730 1.0104 0.7854 1.4317 27.766 8
HC-S-07 0.7500 0.9524 1.0707 0.7854 1.4120 20.502 8
HC-S-11 0.7375 0.9365 1.0608 0.7854 1.4120 23.583 8
HC-S-16 0.8250 1.0476 1.1590 0.886I 1.4120 16.204 8
HC-S-19 0.8750 1.1111 1.2280 0.9912 1.4120 "~4.738 8

.~’HC-S-22 0.6625 0.8413 0.9626 0.5796 1.2490 23.234 8
... HC-S-24 0.7600 0.8889 1.0042 0.6847 1.2490 19.420 8

HC-So30 0.9143 1.1610 1.2783 1.107t 1.4120 10.780 7
control 0.9625 1.2222 1.3536 1.2490 1.42B0 6.404 8

Auxi|{ary Tests Statistic
Shapiro-Wilk’s Test indic~~distribution (p > 0.01) 0.95866
E~artlett’s Test indicates equal variances (p = 0.20) 5.95747

1.5t921

SED-Sediment
CT-Chironomus tentans

1 -Tailed
t-~taf~ Critical MSD

6.178 1.76~ 0.0077
2.132 1.76t 0.0169
1.911 1.761 0.0217
1.646 1.761 0.0150
1.594 1.761 0.0181
0.766 1.761 0.0121

2.782 1.761      0.0154

-0.774 1.771 0.0092
-2.244 t.761 0.00~0

Critical
0.919

13.2767
2.14479

Skew KU~
0,372~8 -0.2439

ToxCai~ v5.0.17
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Start Date: 12/8/98 10:30
End Date: 12/18[98 09:30 Lab ID: ORNAS-Northwestem Aquet Sampte Type:
S~mp{e Date: P~otccol: NASXXXCT4FI Test. Species:
"~mments: NAS#1857F-18591~.1862F-’~ 864F,1866F, 1868F-1870F.1872F-187~F

Conc- 1 2 3 4 5 6 , 7 8
HC-Ref-B 1.3614 0.7313 1.5188 1.2£00 1.1189 1.2150 ~.2900. 0.7087
HC-Ref-C 1.8057 1.3329 0.9675 1.8238 1.8350 0.9330 0.8200 1.4543
HC-S-01 0.1200 0.2500 0.1240 0.1360 0.2163 0.2480 0.I325 0.2980
HC-S-04 0.2933 0.4057 0.6190 0.2760 0.3875 0.6571 0.t367 0.1550
HC-S-0~ 0.5871 0.5531 0.5120 0.5212 0.5920 0.5320 0.5t20 0.2580
HC-S-07 0.6517 0.7178 0.3814 0.6178 0.1940 0.8867 0.5590 0.6925
HC-S-11 0.5400 1.1717 0.7880 1.1150 . 0.6329 0.7500 0.7663 0.7020
HC-S-16 0.5489 0.7338 0.62!3 0.9630 0.5067 0.9943 0.8860 0.0413
HC-S-19 1.4257 1.0057 0.9088 0.7311 1.0311 1.0130 t.3340 1.2320
HC-S-22 0.8943 1.2329 0.9950 0.7856 0.3250 0.9667 1.6057" 1.3175
HC-S-24 1.3500 1.1075 0.9667 0.6838 1.0263 0.6~50 0.9725 0.8589
HC-S-30 ¯ 1.1138 0.7830 0.8333 0.8610 1.2033 0.9663 0.8750

control 1.6960 1.2740 2.1433 t.3710 2.1900 0.8722 t.1273 0.9900
Transform~ Untransformed ~

Con c- Mean N-Mean Mean IV[in Max CV% N
HC-Ref-B 1.1543 0.8416 1.1543 0.7087 1.5188 25.256 8
HC-Ref-C 1.3715 1.0000 1.3715 0.8200 1.8350 3"1.129 8
HC.S.01 0.1906 0.1390 0.1£06’ 0.~200 0.2980 36.990 8
HC-S-04 0.3663 0.2671 0.3663 0.I367 0.657I 52.747 8
HC-S-05 0.5084 0.3707 0.5084 0.2580 0.5920 20.846 8
HC-S-07 0.5876 0.4284 .0.5876 0.1940 0.8867 36.424 8
HC-S-11 0.808:2 0.5893 0.8082 0.5400 1.1717 27.498 8
HC-S-16 0.7369 0.5373 0.7369 0.5087 0.9943 25.671 8
HC-S-19 1o0852 0.7912 1.0852 0.7311 1.4257 21.197 8 "~.670
HC-S-22 1.0153 0.7403 1.0153 0.3250 1.6057 37.853 8 "

"HC-S-24 0.9576 0.6~82 0.9576 0.6838 1.3500 22.851 8 2.44t
"HC-S-30 0.9480 0.69!2 0.9480 0.7830 1.2033 16.471 7 2.474

control 1.4~80 1.0630 1.4580 0.8722 2.t900 34.539 8 -0.370
Auxiliary Tests .... Statistic
Shapiro-Wi]k’s Test indicat~~’c~str~bution (p > 0.01} 0.96673
Bar~Jett’s Test indicates un~q~c.~s (p = 2.52E-04) I6.5735
The control means are not signif~csntIy different (p = 0.25) ~.18858
H~e-st.~-ta il, 0.05)

~st~nd icate~t, difl’erences

Freshwater Sediment~AvetaGe Individual Biomas ~
Test ID: 592-4                          .    " ,

SED-Sediment
CT-Chi~onomus tentans

"t -Tailed
t-Star Critical MSD

1.761 0.0518

1.761 0.0507
1.771 0.0519
1.761 0.0960

Critical
0.881

9.21035
2.14479

Skew    Kurt
-0.0108 -0.4571

To×Calc v5.0.17
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Freshwater Sedirrii~r~rao~ ]ndividu~i Biomas ~.)
Start Date: 12/8/98 10:30 Test ID: 592-4 . -
End Date: 12/18/98 09:30 Lab [D: ORNAS-Northwe~stern Aquat Sample .Type: SED-Sediment
Sampte Date: Protocol: NASXXXOT4b-Ch[~enomid s~’~~st SpeCies: CT-Chifonomus tentans
-"~mments: NAS#1857F-1859F,1862F- 1864F, 1866F,1868F-1870F,1872F-1873F

." Conc-      1      2      3      4      5      6      7      8
HC-Ref-B 1.3614 0.7313 1.5t88 1.2900 1.1189 1.2150 1.2900 0.7087
HC-Ref-C 1.8057 1.3329 0.£675 1.8238 1.8350 0.9330 0.8200_ 1.4543
HC-S-01 0.1200 0.2500 0.1240 0.1360 0.2163 0.2480 0.1325 0.2980
HC-S-04 0.2933 0.4057 0.6190 0.2760 0.3875 0.8571 0.1367 0.1550
HC-S-05 0.5871 0.5531 0.5120 0.5212 0.5920 0.5320 0.5120 0.2580
HC-S-07 0.6517 0.7178 0.3814 0.6178 0.1940 0.8867 0.55£0 0.6925
HC-S-11 0.5400 1.1717 0.7880 1.1150 0.6329 0.7500 0.7663 0.7020
HC-S-16 0.5489 0.7338 0.62t3 0.9630 0.5067 0.9943 0.8860 0.6413
HC.S=19 1.4257 1.0057 0.£088 0.7311 1.0311 1.0130 1.3340 t.2320
HC-So22 0.8943 1.2329 0.£950 0.7856 0.3250 0.9667 1.6057 1.3175
HC-S-24 1.3500 1.1075 0.£687 0.6838 1.0263 0.6950 0.9725 0.8589
HC-S-30 1,1138 0.7830 0.8333 0,8610 1.2033 0.9663 0.8750

control 1.6960 t. 2740 2.1433 1.37t0 2.1900 0.8722 1.1273 0.9900
Transform: Untmnsformed 1-Tailed

Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical
HC-Ref-B 1.1543 0.8416 1,1543 0.7087 1.5188 25.256 8
HC-Ref-C 1.3715 1.0000 1.3715 0.8200 1.8350 31.129 8
"HC-S-01 0.1906 0.1390 0,190~ 0.1200 0.2980 36.990 8 9.088 1.895
HC-S-04 0.3663 0.2671 0.3663 0.1367 0.6571 52.747 8
HC-S-05 0.5084 0.3707 0.5084 0.2580 0,5920 20.846 8
HC-S-07 0.5876 0.4284 0.5876 0.1940 0.8867 36.424 8
HC-S*11 0.8082 0.5893 0.8082 0.5400 1.1717 27.498 8
HC--S-16 0.7369 0.5373 0.7369 0.5067 0.9943 25.671 8
HC-S-19 1.0852 0.7912 ~.0852 0.7311 1.4257 21,197 8
HC-S-22 1.0153 0.7403 1.0153 0.3250 1.6057 37.853 8

. ~.’ HC-S-24 0.9576 0.6982 0,9576 0.6838 1.3500 22.851 8
HC-S-30 0.9480 0.6912 0.9480 0.7830 1.2033 16,471 " 7

control 1.4580 1.0630 1.4580 0.8722 2,1900 34,539 8
Auxiliary Tests Statistic Critical

MSD

0.02t3

Skew    Kurt
Shapiro-Wilk’s Test indic~~tdbution (p > 0.01)
F-Test indicates unequal variances (p = 1.32E-03)
The control means are not significantJy different {p = 0.25)
Hyp~Te~st (1-tail, 0.05)             i

~"3q6t~roscedastic t~’p~{ i~dicates significant differences

0.89296 0.844
17.0988 8.88531
1.18858 2,14479

-0.894!    1.48!07

ToxCalc v5.0.17
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Start Date:
End Date;
Sample Date:
~ ~mment8:

Conc-

12/8!98 10:30
t2118198 09:30 Lab tD: ORNAS-Northwestem Aquat Sample Type:

Protocol: NASXXXCT4B            Test Species:
NAS#1857F-1859F,1862F-1864F,1866F,1868Fo1870F,1872F-1873F

1        2        3        4        5        6        7        8
HCoRef~B 1.3614 0.7313 1.5188 1,2900 1,118g 1.2150 1.2900 0.7087
HC-Ref-C 1.8057 1,3329 0.9675 1,8238 1,8350 0.9330 0,8200 1.4543
HC-S-01 0,1200 0,2500 0.1240 0.1360 0.2163 0,2480 0,1325 0.2980
HC-S-04 0.2933 0,405"7 0.8190 0,2760 0,3875 0,6571 0.1367 0.1550
HC-S-05 0.5871 0,5531 0,5120 0.5212 0,5920 0,5320 0,5120 0,2580
HC-S-07 0,6517 0,7t78 0,3814 0.6178 0.1940 0,8867 0,5590 0,6925
HC-S-!l 0.5400 1.1717 0.7880 1.1150 0.6329 0,7500 0.7663 0,7020
HC-S-t6 0,5489 0,7338 0,6213 0,9630 0,5067 0,9943 0,8860 0,6413
HC-S-I9 1.4257 1.0057 0,9088 0.7311 1.0311 t,0130 1,3340 1.2320
HC-S-22 0.8943 1.2329 0.9950 0,7856 0.3250 0,9867 1,6057 1,3175
HC-S-24 1.3500 1.1075 0,9667 0.6838 1,0263 0.6950 0.9725 ’ 0,8589
HC*S-30 1,1138 0,7830 0.8333 0.8810 1.2033 0.£863 0.8750

cont~;ol 1.6960 1.2740 2.1433 1.3710 2.1900 0.8722 1,1273 0,9900

Freshwater Sedimen~verage Individual Bioma~ ~
Tes~: ID: 592-4              ~--~~:        -~

8ED-Sediment
CT-Chironomus tentans

Transform: Untransformed
Cone- Mean N-Mean Mean Min Max    GV% N
HC*Ft.e~-B 1.1543 0.8416 1.I543 0,7087 1.5t88 25.256 8
HC-Ref-C 1.3715 1,0000 1,3715 0.8200 1.8350 ’ 31.129 8
HC*S401 0.1906 0.1390 0.1906 0.1200 0,2980 36.990 8

"HC-S-04 0.3663 0~2671 0.3663 0.1367 0.6571 52.747 8
*HC-S-05 0.5084 0.3707 0.5084 0.2580 0,5920 20.846 8
*HC-S-07 0.5878 0.4284 0,5876 0,1940 0.8867 36.424 8
"HC-S-11 0.8082 0.5893 0.8082 0.5400 1.1717 27,498 8
*HC-S-16 0,7369 0,5373 0,7369 0,5067 0,9943 25.671 8
HC-S-19 1.0852 0.7912 1,0852 0,7311 1.4257 21.197 8
HC-S-22 1.0153 0.7403 1.0153 0.3250 1,6057 37.853 8
HC-S-24 0.9576 0.6982 0.9576 0.6838 1,3500 22.85t 8
HC~S*30 0,9480 0.6912 0,9480 0,7830 1,2033 16,47"~ 7

control 1.4580 1.0630 1.4580 0,8722 2,1g00 34.539 8
A~t×iliary Tests ~ Statistic
Shapiro-Wilk’s Test indicate’~-~,~:ma~dist~bution (p > 0.01) 0,97092
Battler’s Test indicates equal variances (p = 0.01) !4.3592
The �on[ral means are not significantly different (p = 0.25) 1.18858
..,~e_.st (1*tail, 0.05)

~indicates sigr~ific.an,,_~t differences

1-Tailed
t-Stat Critical MSD

6,373 %761
5,889 1.761 ~.0212
4.432 1,761 0,0288
2.670 1,761 0.0296
3,397’ 1,761 0,0286

0,815    1,761 0.0512

-1,476 1.761 0.0745
Critical
0.929

15,0863
2.14479

Skew Ku~
-0.2157 -0.2372 ,

ToxCalc v5.0.17
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Test number 592-4 Freshwater Sedime ,n.t,.’[’, es[ -.
Chironomus tentans

Actual p-values for comparisons showing significant ,differences,
calculated from the statistics returned by ToxCalc analysis

t
..Survival Data

Comparison
HC-S-19 vs. HC-Ref-C j -1.407
HC-8-24 vs. HC-Ref-C ! 2.568
HC-$-30 vs. HC-Ref-C t -2.177
control vs. HC-Ref-C i -3.765

HC-S-01 vs. HC-Ref-B ! 6.178
HC-S-04 vs. HC-Ref-B I 2,132
HC-S-05vs. HC-Ref-B i 1,911
HC-S-07 vs. HC-Ref-B I 1.646
HC-S-t I vs. HC-Ref-B ! 1.594
HC-S-16 vs. HC-Ref-B I 0,766
HC-S-22vs. HC-Ref-E~ I 2,782
controlvs. HC-Ref-B I -2.244

idegrees ofj

T star I freedom*~ tails
14 ! 1
14 ! 1
13 I 1
14 i 1

14 1

14 t

!4 l 1
14 i    t

! ]’DIST (=p)
#NUM!
0,011

I #NUM!
#NUM!

0.00001
0.026
o.o38
0.061
0.067
0,228
0,007

#NUM!
* (control replicates + treatment replicates -

Growth

Comparison
HC-S-19 vs. HC-Ref-C
HC-S-24 vs. HC-Ref-B
HC-S-30 vs. HC-Ref-C
contro! vs. HC-Ref-C

HC-S-01 vs. HC-Ref-B **
HC-$434 vs. HC-Ref-8
HC-S-05 vs. HC-Ref~8
HC-S-07 vs. HC-Ref-8
HC-S-11 vs. HC-Ref-B
HC-S-16 vs. HC-Ref-B
HC-S-22 vs. HC-Ref-B
control vs. HC-Ref-B

t

T star
1

1.526
2.474
-0.37

9,088
6.373
.5.889
4.432
2.67

3.397
0.815
-1.476

2), except as noted

Idegrees of
freedom *l

14

14

7

14
14
14

tails I TDIST (=p)
1 t 0.059
1 I 0,075,
1

I
0,014

1 . #NUM!
!

1 Io.oooo2
1 I 0.00001
1 i 0.00002
I I o.ooo3
1 I o.oo9
1

i11
0.002

1 o.214
1 I #NUM!

* (controt replicates + treatment replicates - 2), except as noted
heteroscedastio t-test; degrees of freedom=7

g

2/12/99
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Test Number; 592-4 Freshwater Sediment Test
Chironemus tentans

37,1872F {HC-S-22 ..........
47!,1870F jHC4-19 11
53;1873F !HC-S-24 i 1!
54~1869F }HC-S-30 I 11
5811859F .!HC-S-011
67~1858F !HC-Ref-C I

0! 22.71 6,2! 340! 7.3!<0,5 I 110I 80

0,[,, 22.7j 6.9! 320t 7.5!<0.5 i 100I 80
0f 22.8} 6,91 330! 7.41<0.5 ! 110~ 80
0! 22.8i 6.8! 330t 7.4}<0.5t 100! 80
0! 22.81 6,6~ 330i 7.4i 0.Sj 100i 80
0t 23.01 7.6I 320! 7.6t 0.5 I 100! 80

68!t857F !HC-Ref-BI II 0t 23.0f 6.91 330i 7.Z~i<0.5I 1001
,9012185F tControt "! ~i 0i 22.9; 8.2! 320) 8.01<0.5! 1001
93tI863F IHC-S-05 I ~] 01 23.0i 6.8 3201 7.4f<0.5 j t00;
9611862FiHC-$-04I ........~f 01 ~3.2~ 7:ti 3201 7.4!<0.5
12J1866F IHC-S-11 I 1I
14!1868F IHC-S-16 I
1911864F lHC-S’07 t
3711872F !HC-8-22, J 1f
47i1870F iHC4S-19 I 1
53}I873F 1HC-S~24 t
54t1869F IHC-S-30 !__ 1i
58;1859F iHC-S-0I t

tl 22.3! 6,21
11 22"41 8"21

11 22.45 5,6i
1! 22.4t 6:0t

1t 22.6!.
!i 22,61 6,4I
1} 22,7i 6.2!

67i1858F jHC-Ref-C    11 1{ 22.61 6.2!
68!1857F IHC-Ref-B} ~ tI li’-22,61

¯90!2185F IControt I 11 11 22.71
93i1863F ~HC-S-05f 1i 11 22.71 6,2!
96i1862F }HC-S-04 L 1t li 22.81 6.1!

__ 12}1866F IHC-S-11 .! 1t 21 22.81 6o2~

80
80
80

80

2fl 2!99 I

i

b-fZ~ I

i
/
i
I
!
!
I
I
I
!
i
I
I
i
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Test Number: 592-4 Freshwater Sediment Test
Chironomus tenlans

54~1869F IHC-S-30 i 1! 31 22,31
58J185gF IHC-S-01 I 1i 3! 22,3i
67!1858F IHC-Ref-CI 1! 31 22,41 5,6j
68~1857F [HC-Ref-81 1f 31 22-41 5,6j
9012185F tContrei I 11 31 22,4[
93~1863F iHC-S-05 ! 11 31 22.5! 6.01
96:18621= ~HC-S-04 1I 3i 22.6t 5.8i
12~1866F iHC-S-’~’~ ! li 41 22.4’; 5.2!
14;1868F ]HC-S-16 i 11 41 22.4; 5.0!
19!1864F IHC-S-07 t ~i .....~i" ~’~’~i’
37~1872F iHC-S-22 i 11 41 22.5!
47t1870F iHC-S-19 t 11 4! 22,5! 4,4!
5311873F IHC-S-24 I ’t~ -~i 2.2.6i 5.0
5411869F ii~ii~-3# I 1 41 22.6i 4.6!
5811859F IHC-S-0t t 1
67!1858F I HC-Ref-CI

..6_8!1857F i HC-Ref-ai 1
9012185F IContro~ i 1
93!1863;= !HC-S-05 i 1
961~862F IHC-S-04 !
12i1866F IHC-S-11 i
1411868F !HC-S-16 1
19~1864F ! HC-S-07
37’1872F i HC-S-22
47’1870F IHC-S-19
5311873F I HC-S-24
54}1869F i HC-S-30 t
58!1859F IHC-S-01 i
67!1858F IHC-Ref-C I "
68i1857F IHC-Ref-~ t 11

41 22.5i 5,2{
4J__22-7i 4-61
41 22.ei 4.6i
41 22.6! 5.2I
41 22.61 5.01

11 5t 22.5i 5.0i
11 51 22.4!
1! ’ ~I 22.5! 4.7i
11 5i 22.5!. 4.6!

5i 22,5i 4,81
5l 22,5! 3,71
5t 22,51 4,41

5i 22,51 4,4!

9012185F lControl l
9311863F I HC-S-05
~611862F /HC-S434 1!

~1211866F IHC-S-11 1

.. 1411868F IHC-S-16 I
1911864F 1HC~S-07 1!
3711872F ! HC-8-22
4711870F iHC’S-19 I 11

’" 5311873F :HC-S-24
54!_1_8691= ! HC-S-30    ’11

51 22,51 3,5t I I i

61 22.31 5,5! l I
6! 22~=! 5~51 I,,, ! .... ! !
61 22,3! 5,21 l I j I
6i 22.4t 5.4I 1 I i I
6 22.4! 5.4i i J I I

~i 22.4,5.5i I i ..... i i :

--3/ -

2/12/99
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Test Number: 592-4 Freshwater Sediment Test -
Chironomus tentans

INAS ICLtENT i    I i    i I - I ! i’
BKRISMPL IDESCRIPIREPLIDAYtTEMPi.DO iCOND!pH INH3 iHARDiALK

. ~4!1868F IHC-S~t6 "!
19i1864F I HC-S-07 1
3711872F iHC-S-22 1

._4711870F !HC-$49 !
53i1873F IHC-S-24 l
5411869F !HC-S-30 I
58’1859F !HC-S-0t
eF!~858F !HC-Ref-C :I
68~1857F ,,HC-Ref-B I
£012185F iContro~
93~1863F !HC-S-05 i

~11 71 22.3i 4.81
II 7I 22.4f 4,81

71 -22.41 4.8!
7t 22-41 4.8!
71 22.5! 4.8l

71 22.5i 5.81
71 22.6; 5.01
7t 22.6! 4.5!
7! ,,,22.61 4.5f
7i 22.7! 5.2i". ................

1
1

11

8o
80
80
80

~0! 22.11 6.0t 350I 7.3I<0.5 ! 100I 80
~0f 22.3t 5.7{ 3501 7.3I<0:5 I_ ~0~i 8(3
10I 22.3[ 5.7t 340t ~:3i<0.5 ! 100i 80
~0t 22.sl 5.~1 .....,~,.4..,0..[ ,7:4f<0.~ !~00t~0
10I 22.5] 6.21 3501 7.4[<0.5 i 100t 80

2/12/99 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Test Number: 592-4 Freshwater Sediment Test -
Chironomus tentans

~NAS iCLIENT 1 ......... i ! .: .ii ". I    i I    i    I
BKR ~SMPL IDESCPJP’i~F-#L- .~DA~tTEMP !D[~;: i~NDIpH !NH3 HARD IALK

68ii857F iHC-Ref-Bi 1 101 22.5i 5.61 ’~,’5’~i’ 7.41<0.5 ~ 80f ’~-~
90!218.~F lControl ..... i ..............................!ii ..............10 22.4f 6,21 ~86t 7.61<0,5 I I00! 80
95i1863F IHC-S-05 ! 1 10!. 22.5i 5.71
9611862F ,HC-S-04 I 1 10, 22.71 5.7,

I
t

3501 7.41<0.5 I00I 8o
350i " ~<’ ’7.51 0.5 1001 80

Meani 22.61 5o31 337I I00!,"
............ s~)!, o.3! 1.ol 121 0.2 --
’I    I nl 1431 143i 26 2.6 ~i 261 26

i M~xl 23.3! 8,21 360i 8.01 0.51 110~ 80~
~    ~MI.I 22.11 3~8~ ~6~ 6.9~ <0.51 801 80::

2/12/99

II
!!

11

!!
II
il
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Start Date: 12/8t98 15:00
End Date: 12/12J98 t7:00
Sample Date:

,c-gmtL 1
¯ , D-Control ! ,0000

1.25 0.8000
2.5 0~7000

5 0.5000
7.5 0.0000
10 0.0000

Acute 96-hr Toxicity Test-96 Hr Su~iv,-~’~-- ........

Test ID: 999-981 Sampie ID: REF-RefToxicant
Lab ID: ORNAS.Northwestem Aquat Sample Type: KCL-Potassium chiodde
Protocol: EPAF 91-EPA Freshwater Test Species: ’ CT-Chironomus tentans

Cone-graiL Mean N-Mean
D-Control 1.0000 1.0000

1.25 - 0.8000 0.8000
2.5 0.7000 0.7000
*5 0.5000 0.5000
7,5 0.0000, 0.0000
10 0.0000 0.0000"

Not Fisher’s 1-Tailed Number Total
Rasp Rasp Total N ~xactP Critical Rasp Number

0 10 10 t 0 10
2 8 10 1 0.2368 0.0500 2 10
3 7 10 1 0,1053 0,0500 3 10
5 5 10 1 0.0163 0.0500 5 10

10 0 10 l 10 10

10 0 10 1 10 10

Hypothesis Test (l-tail, 0.05) NOEC LOEC ChV TU
Fishet’s Exact Test 2.5 5 3.53553

Maximum Like[ihood-Probit
Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu    Sigma    Iter

3.15751 0.73631 1.71435 4.60068 0 6.11365 7,81472 0.11 0.49659 0.31671 5

3.43202 0.47768 2.49577 4.38828

P =meter
L
Intercept
TSCR
Point
EC01
EC05
~CI0
EC15
EC20
EC25
EC40

EC60
EC75
Eca0
EC85
Ecgo
EC95
EC99

Probits grrdL 95%.FiduciaiLimits
2,674 0.5752 0.11154 t.09679
3,355 0.94548 0~7358 1,57075
3,718 1.23229 0.43892 t.91291
3,964 1.47347 0,60147 2.19346
4.158 1.6984 0.77001 2.45373
4.326 1.91854 0.94861 2.71052.
4.747~ 1.56955 3,56092
5,000( 31137_.~, 2.07274 4.3017

-- 5.253 ~1~17 2.66135 5,3448
5.674 5.13097 3,7829 8.2169
5,842 5,79604 4.23287 9,94062
6,036 6.68081 4.80849 12,532
6,282 7.98839 5,58682 16.9482
6.645 !0.4116 6,88537 ,26.8687
7,326 17,114 g.96824 65.1943

1.0

0.9

0.8

0.7

0.6

0.2

1 10
Dose gmtL

ToxCalc v5.0.17

i
i
I
i
i
I
I
i
I
I
i
I
I
i
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I
i
I
i
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iT.~t: AT-Acute 96-hr Toxicity Test
lSpecies: CT-Chironomus tentans
ISample ID: REF-Ref Toxicant
]Start Date: 12/8t98 45:00       End Date: 12t42J98 !7:00

Pos lO Ree Group Start 24 Hr 48 Hr

i214 :,250 4o

Comments:                          ..

Test ID: ggg-g81
Pratocok EPAF gl-EPA Freshwater
Sample Type: KCL-Potassium chloride
.l:.~b lD: ORNAS-N0~_h_w~.e2_tem_Aquatic Sciences

72 H,~ 96
tol
8
7

I
! o

Notes

ToxCale 5.0.17
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8.0

7,0

6.0

4.0

3.0

2.0

CV% = 22.9

Chironomus tentans. 96 hr reference toxicant test - atI points

~+2 SD . ...........

~1 SD .... /-

Test Date

ToxCalc v4.0

7.t20

6.002

4.884

3.765

2.647

I
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Summary of Sediment Data Findings
Terminal 4, Slip 3 Sediments
Port of Portland
Portland, Oregon

Volume fll
Appendix I

Prepared for
Port of Portland

Port Project No. 23640
Port Task No. 310

April 18, 2000
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NAY 1 5 2.880
~d Office

July 7, 1999 Service Request No: K9904280

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OK 97035

Port of Portland Terminal 4

Dear Howard:

Enclosed is a report that sun’angrizes the hydrocarbon differentiation analyses performed on
samples collected at Port of Portland Terminal 4. The report presents a summary of’the study, a
detailed report o£ the preliminary investigation in which the analytical procedures were tested, and
a detailed report of the site investigation. For your reference, these analyses have been assigned
our service request number K9904280.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Wiegel
Organic Lab Manager

JW/klg Page 1 of

|

13 t 7 South t 3th Avenue ¯ P.O, Box 479 ¯ Kelso, Washington 98626 ¯ Telephone 360!577-7222 Fox 360/636-t068
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: tLart Crowser, Inc.
Project: Port of Portland Terminal 415624
Sample Matrix: Sediment

Service Request .No.:
Dale Received:

K9904280
10/I4-16/98

CASE NARRATIVE

i
I
i
i
I

Overview

The data presented in tlfis report is a summary of pencil pitch and diesel results for samples delivered and analyzed
under three service requests: K9807097, K9807115, and K9807169. Table 1 is a sumnmry of the results.

The concentrations of pencil pitch and diesel were ob~ed using a variety of techniques. Most of the pencil pitch
values were calculated using a sum of the HPAH concentrations measured by 8270 SIM. This data was originally
reported as "Base Neutral and Acid Semivolatile Organic Comimunds". The I-IPAHs used in the calculation of
pencil pitch are those prescribed in the "LCRMA Dredge Material Evaluation Framework", Draft, 1998. For
samples HC-S-12, HC-S-23, HC-S-36, HC-S-40, HC-S-19, and HC-S-31, pencil pitch was also calculated using a
sum of the HPAH concentrations measured by GC/MS SIM. However, the analyses were performed as part of a
fingerprinting evaluations performed independent of the RI at the site. The same HPAHs were used in calculating
the pencil pitch concentrations. For samples HC-S-10, I-IC-S-tS, HC-S-17, HC-S-27, HC-S-29, HC-S-18, and HC-
S-21, pencil pitch was measured using NWTPH-Dx. It was necessary to use multiple sources of pencil pitch
measurements because the samples were not all subjected to the same battery of analytical test procedures.

Diesel concentrations were determined using two different analytical techniques. All samples for which diesel was
included as an analyte of concern were analyzed by NWTPH-Dx. A subset of 21 samples were selected for a more
detailed hydrocarbon analysis that included fractionation into aliphatic and aromatic components. The aliphatic
fraction was analy-~.ed by GCiFID for specific alkane hydrocarbons including CI0 - C40 norton/alkanes, pristane,
and phylane. The results of this analysis were used to identify diesel contribution to the total hydrocarbon content
in the sediments and to calctdate the amount of diesel detected, The aromatic fraction was analyzed by GC/MS
SIM for PAl-Is and their alkylated homologs. As previottsly mentioned in the preceding paragraph, this data was
used to identify pencil pitch contribution to the total hydrocarbon content in the sediments and to calctdate the
amount of pencil pitch detected.

A more detailed description of these techniques is provided below.

Prelimina _ry Investigation

A detailed analysis of the two primary sources of hydrocarbo~ at the site was conducted in April, 1998. The
hydrocarbon products analyzed were T4 Diesel (collected from the pipeline at the site) and pencil pitch. Results of
this investigation were originally summarized in a report titled "Differentiation of Pencil Pitch ,and Fuel Oils at
Terminal 4, Port of Portland, Portland Oregon: Preliminary Investigation".

The analyses included GCiFID for aliphatic hydrocart~ons and GC/MS SIM for PAH_s and their alkylated
homologs. This data was used to develop fingerprint characteristics for each hydrocarbon product and to establish
correlation factors for calctdating concentrations of each product based on measured concentration~ of key
indicator compounds specific to each hydroeadmn product. Results of this study are summarized in tables 2 - 5.

The significant fingerprint characteristics for each hydrocarbon product are discussed below.

KMB00007914
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T4 Diesel: A 5000 ppm concentxation standard was prepared in methylene chloride. The standard was analyzed by
GC/FID. Additional analyses included fractionatiun into aiiphatic and aromatic hydrc~d~ons with a more detailed
GC/FID and GC/MS SIM ar~ysis of each fractian. The TPH armlysis of T4 Diesel indicated a wea~ered diesel
pattern eluting in the CI0 - C28 5oiling point range. The sample quantified at 82% of true value against a normal
alkane composite standard. The product is 43% aliphatic hydrocarbons. The aliphafi¢ chrorrmtographic fingerprint
is dominated by an unresolved complex mixture representing 40% of the total product, The nornm! alkane peak~
are completely weathered or degraded out of the sample. The predominant resolved peaks include pristane,
phytane, and a series of urtidenti.fied isoprenoids elufing in ti~e C12 - C16 boiling point range. Using the summed
concentration of pristane and phytane (52 ppm) compared to the concentration of T4 Diesel in the standard (5000
ppm), a correlation factor of 96.2 was established for the calculation efdiesel in sediment extracts (see table 5).

Pencil Pitch: A 5000 ppm concentration standard was prepared in methylene chloride. The standard wns analyzed
by GCIFID. Additional analyses included fractionation into aliphatic and aromatic hydrocarbons with a more
detailed GC/FID and GCiMS Sh-’vl analysis of each fraction. T~e TPH analysis of pencil pitch indicated a
carbonized coal pattern eluting in the C12 - C36 boiling point range, and heavily weighted to the back half of the
chromatogram due to high concentration of I4PAHs. The sample quantified at 15% of true value against a normal
alkane composite standard. The methylene chloride soluble portion of the product is completely aromatic in nature
with no measurable aliphatie hydrocarbon fraction. The chromatographic fingerprint is dominated by a series of
discrete PAH peaks. Using the summed concentration of LCRMA HPAHs, a correlation factor of 10.1 was
established for the calculation of pencil pitch in sediment extracts (see table 5).

Since the chromatographabte portion of pencil pitch is primarily made up of PAI4._s, proper fingerprinting of
sediment samples requires the more detailed fractionation procedure to separate aliphatic and aromatle
hydrocarbons. Otherwise, even small amounts of pencil pitch will contribute a PAH signature that will become the
dominant fingerprinting characteristic in the chromatogram. This is apparent when the amount of PAils present in
each product are compared. Table 3 shows that PAHs are approximately 10% of pencil pitch by weight. By
comparison, total PARs comprise only 0.05% ofT4 Diesel. A comparison of LPAHs and HPAHs is also helpful.
LPAHs comprise less than 1% of pencil pitch; HPAHs comprise almost 9% of pencil pitch. In T4 Diesel, LPAHs
are the dominant class of total PAH, yet they comprise only 0.04% of the product by weight. Table 4 shows this
data after it has been normalized to the ex-tractable portions of each hydrocarbon product. The significant
observation is that for pencil pitch, appro~rnately 59% of the methylene chloride extractable portion will be
measured as I,/PAHs.

The following example is provided to annotate the significance of this t2nding.

Example: A sediment sample containing 0.05% pencil pitch has 500 mg pencil pitch per kilogram of sediment.
Extraction of the sediment with methylene chloride will dissolve approximately 76 mg of pencil pitch material. Of
this extractable material, 48 mg will be PAHs. These PAHs will include 45 mg of HPAHs and 3 mg of LPAHs. By
comparison, 500 mg ofT4 Diesel will contribute only 0.25 mg of PAHs. These will be almost entirely represented
by LPAHs.

As a result of the high percentage of methylene chloride extractable PAils in pencil pitch, a very small amount in a
sediment sample will create a fingerprint that is dominated by PAIqs. Although T4 Diesel contains a distinct PAH
fingerprint dominated by LPAHs, even small ametmts of pencil pitch in the sediment will mask its presence.
However, by separating the aliphatic hydrocarbons from these overwhelming concentrations of PAHs, it is possible
to evaluate the chromatograms for the presence of diesel. Tiffs is possible because pencil pitch has no measurable
contribution to the aliphatic hydrocagoons extracted from sediment samples.

Site Investigation

Using the i~fformation collected during the preliminary investigation, sediment samples were analyzed with th~
goal of differentiating pencil pitch and diesel contamination at the site. Following an initial screening of the
samples using NWTPH-Dx, 21 sediments were selected for the more detailed analysis described alive. Results of
this study have been summarized in a report titled "Differentiation of Pencil Pitch and Diesel Fuel at Termirual 4,
Port of Portland, Portland Oregon: Site Investigation".

000 . 3
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In summary, significant die~el fuel concentrations; were identified in sampIes HC-S-01, t-IC.S-25 and HC-S-34.
Diesel was detected at lower concentrations in HC-S-04, HC-S-05, HC-S-06, and HC-S--07. Diesel was detected in
HC-S-16, HC-S-33, and HC-S-36, but the results indicate a high degree of uncertainty due to anomalies observed
in the fingerprint analysis.

Table I is a summary of pencil pitch and diesel results obtained from the study. Throughout tile ~udy, pencil pitch
was determined using three different analyses. First, a gross estimate of pencit pitch was measured using NWTPH-
Dx. One of the conclusions of the study was that this method of determination is prone to high bias and is
considered the least reliable of the three determination. It has been reported only on the samples for which discrete
PAils were not measured by GC/MS techniques. For most samples, PAHs were measured as part of the
semivolatile base neutral and acid (BNA) analysis. On a subset of samples, PAHs were also meawared in the
aromatic fraction of the NWTPH-Dx exmtct. Pencil pitch was caict~tated from the sum of the LCRMA HPAHs
using the correlation factor reported in tabte 5 of this sunmmxy report. For samples on which two analyses were
performed, the higher of 0ae two values have been reported.

Two different measurements for diesel have been used. Most samples were screened using HWTPH-Dx. A subset
of samples were further an~yzed by fractionation of the aliphafie hydrocarbons with subsequent anaTysis for
pristane and phy~me. Based on the sum of the concentrations of these two branched alkane hydrocarbons, diesel
was calculated using the c~rre|ation factor reported in table 5 of this summary report. Because oft.he ubiquitous
nature of pencil pitch at the site, this method of q_uantitafion is considered more reliable and less prone bias
,associated with pencil pitch contribution to the GC/FID response.

Pencil pitch is widely dispersed throughout the site. Most samples showed a PAH fingerprint that was indicative of
the product. This suggests that most of the PAH content in the sediment is biologically unavailable because of the
insolubility of penciI pitch in water. The methylene chloride extraction of pencil pitch from sediment is effective in
measuring total PAHs in the sample, but it vastly overstates the availability of these PAl-Is because they are b~tmd
up in the insoluble, solid material in the environment. An interesting extension of this study would be a
measurement of PAH in the sediment porewater or in a synthetic precipitation leachate (SPLP)o This information
may provide more accurate data on the source of biologically available PAHs present in the sample. For example,
in samples that contain b6th pencil pitch and T4 Diesel, an expected outcome of the analysis of a SPLP leachate
would be a PAH fingerprint that more closely matches the diesel fraction in the sample.
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Table 1: Summary of’Pencil Pitch and Diesel Results for Terminal 4 Sediments (mg/Kg).

~ Pencil Pencil Pencil
~,ample Name Lab Code Pitchx l~itch~ Pitch3 Diesel*

H~-VC-Ig-S1 K9807097-001 385 -
HC-VC-18-S2 K9807097-002 166 nr
:HC-VC-7-St K9807097-004 1920 - nr
HC-VC-7-S2 K9807097-005 938 - nr
HC-VC-13-S 1 K9807097-007 23
HC-VC-13-S2K9807097-008 - 21 -
HC-VC-104 K980709~7-011 - 47 -
HC-VC-1 I-SI K9807097-0!3 - -" "~03 -
HC-VC-11-$2 K9807097-0 14 1400
HC-VC-22-SI "K9807097-016 - 26 -
HC-VC-22-S2 K9807097-017 - ND
HC-VC-27-S 1 K9807097-019 - 385
HC-VC-27-S2 K9807097-020 - 422
HC-VC-32-S I K9807097-022 - 48
HC-VC-32-S2K9807097-023 - ND
~:~:~ i ...... ~9~807097-025 - 80
HC-VC-39-$2 K9807097-026 - 54
HC-VC-42-S 1!K9807097-028 906
HC-VC-42-S2K9807097-029 2000
HC~S-01 K9807997-031 - : ......7~.30 ...................-
HC-S-02 K9807097-032 7620 -
HC-S-03 K9807097-033 2940 -
HC-S-04 K9807097-034 1350 -
HC-S-05 K9807097-035 963 -
H(2-S-06 K9807097-036 763
HC-S-07 K9807097-037 1240 -
[HC-S-08 K9807097-038 894 <100
HC-S-09 K9807097-039 1080 <100
HC-S-101 K9807097-040 1260 <100
HC-S-10 K9807115-001 960 <I00
HC-S-I 1 K98071 t5-002 1230 <100
HC-S-12 K9807115-003 647 -
HC-S-13 K9807115-004 55 t - <100
HC-S-14 K9807115-005 630 - <I00
I-tC-S-15 K9807115-006 ....350 - <I00
HC-S-16 K9807115-007 1130 - -
H~-~I7 " K9807115-008 I100 - <100 "
HC-S-22 K9807115-009 - 449 - <100
HC’S-23 K9807115-010 - 573 -
HC-S-24 K980.7115-011 -’ ......... ~1320 - ,,,, -
HC-S-102 K9807115-012 - I930 - <25
HC-S-25 K9807115-0 13 - 157 -
HC-S-26 K9807115-014 - 289 - <100
HC-S-27 K9807115-~15 1400 - <100
HC-S-28 K9807115-0 !6 - 384 - <100
HC-S-29 K9807115-017 910 - - <100
HC-S-35 K9807115-018 - 170 - <100

Diesels

ITi"

<25

<100        -
<!00

111" Ill"

1"1£

- 779
87
<50
183
115
135
106

77

115

58

Page 1
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Table h Summary of Pencil Fitch and Diesel Results for Terminal 4 Sediments (mg/Kg),

-|

Samp~ Name Lab Code
HC-S-37             K9807115-019
HC-S-32

HC-8-36
HC-S-34
HC-S40
HC-$49

K9807115-020
K9807 t 15-021
K9807169-00I
K9807169-4~02 "’
K9807169-003
K98071694304

!HC~38 ................ K980716~g ........
HC-$44
!HC-$43
:HC-$42
HC-S41
HC-S-18
HC-S-I 9
HC-S-20
HC-S-21
HC-S-31
HC-S-30

1K9807169-0O6
K9807169-~7-
~K98071694>08
K98071694309
IK9807169,-012
K9807169-0 13

Pencil Pencil
pitchI Pitch~

88.7
130

20,9
100

727
3360
84.1

1220
1710

2600

1600
1800

319

Pencil
Pitchz

<1oo

<100
<100
<Ioo
<1oo
<I00

K9807169-014
K9807169-015
K9807169-0 16
K9807169-017

195

8430

57.6

Diesel~ Diesels

<I00

212
96
375
<50
<50
<50

<50
<100 -
<I00 -

<50
<50

1
2
3

4
5

Pencii Pitch measured by NWTPH-Dx.
Pencil Pitch calculated as a function of LCRMA HPAHs using the BNA extract for ana!ysis.
Pencil Htch calculated as a function of LCRMA Iql:’AH, s + alkylated homologs of fluoranthe~e,
pyreno and chtysene, The aromatic fraction of the NWTPH-Dx extract was used for the analysis.
Diesel measured by NWTPH-Dx.
Diesel calculated as a function of Pristane and Phytane. The aliphatie fraction of the NWTPH-Dx
extract was uged for the analysis.
not reported

Page 2
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Table 2: Concentration of PAHs and TPH as n-Alkanes in standard solutions of T4 Diese!
and Pencil Pitch (standard concentration @ 501313 ppm; results presented as ug/ml).

Analyte T4 Diesel Pencil Pitch
Nap.ht hal’ene <0.10 <0. I 0
Ac enaphthylene <0.10
Acenaphthene ........ 0.16
Dibenzofuran 0. I3
Fluorene 0.74
Phenanthrene 1.2
Anthracene <0.10
Fluoranthene <0.10
[Pyrene <0.10
B enz(a)anthrac...ene <0.10
!Chrysene " 0.10
Benzo(b)fluoranthene <:6. i 0
Benzo(k)fluoranthene <0.10
Benzo(a) pyrene <0. i0
Indeno(1,2,3-cd)pyren.e <0.10
Dibenz(a,h)~t_~acene . <0.10
Bertzo(g,h,_i)perytene <0.10
LPAHs 2.23
HPAHs 0. I 0
Total PAHs 2.33
TPH as n-Alkanes 4100

<0.10
1.9

0.72
1.6
24
4.9
72
62
39
47
39
34
54
49
10
42

33.12
448.00
481.t2

761

Table 3: Percent PAHs found in T4 Diesel and Pencil Pitch.
Ana!yte Group T4 Diesel Pencil Pitch
% PAXt 0.05 9.62
% LPAH 0.04 0.66
% HPAIt 0.002 8.96

Table 4: Percent PAHs found in T4 Diesel and PenciI Pitch normalized to TPH as n-Alkanes~.
Analyte Group T4 Diesel Pencil Pitch
% PAH 0.06 63.2
% LPAH 0.05 4.35
% HPAH 0.002 58.9i:
a) These values indicate the percent PA!i relative to the extractable TPH present ia the standard,

!
|
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Table 5:
Sediments.
[/ydrocarbon
Component

Pencil Pitch

Diesel

Summary of Correlation .Factors Used to Calculate Hydrocarbon Components in the

Determinant

LCRMA HPAHs

Pfistane + Phytane

Correlation
Factor

10.1

96.2

Function

multiply

m~!_tipty

Comment

pencil pitch calculated as a function of
~e sum o,f, high molecular weight PAHs
Diesel calculated as a function of the
sum of pfistane plus phylane
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Client:
Project:
Sample Matrix:

COLU’IVlBIA ANALYTICAL SERVICES, INC.

Analytic~a! Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Pencil Pitch
GC/MS SIM~

Units: mg/Kg (ppm)
Dry Weight Basis

K9807097
I0/12-I3/98
10t14/98
10119.27198
1 t/27-12,’6!98

Sample Name

Analyte: Total HPAIi Peacil Pitch
Method Reporting Limit: 0.5 5

Lab Code

HC-VC-18-SI
HC-VC-18-S2
HC-VC-7-S I
HC-VC-7-S2
HC-VC-13-SI
HC-VC-13-S2
HC-VC-104
HC-VC~I I-S 1
HC-VC- 11 -$2
HC-VC-22-S 1
HC-VC-22-S2
HC-VC-27-S 1
HC-VC-27-S2
HC-VC-32-S 1
HC-VC-32-S2
HC- VC-39-S I
HC-VC-39-S2
HC-VC-42-S 1
HC-VC-42-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04

K9807097-001- 38.1 385
K9g07097-002 16.4 166
K9807097-004 190 1920
K9807097-O05 92.9 938
K9807097-007 2.26 23
K9807097-008 2.07 21
K9807097-011 4.70 47
K9807097-013 69.6 703
K9807097-O14 139 t400
K9807097-016 2.56 26
K9807097-O17 ND ND
K98070974)19 38.1 385
K9807097-020 41.8 422
K9807097-022 4.72 48
K9807097-023 ND ND
K9807097-025 7.96 80
K9807097-026 5.33 54
K9807097-028 89.7 906
K9807097-029 198 2000
K9807097-031 765 7730
K9807097-032 754 7620
K9807097-033 291 2940
K9807097-034 .134 t350

Results from this analysis were originally reported as "Base Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a funtion of Total HPAHs identified in the samples (correlation.
factor = 10. !).
Total HPAH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge
Material Evaluation Framework. Draft; i998.

pproved By:~
Date: 00011
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624
Sediment

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analy~ed:

Peacil Phch
GC/MS SI!vl~b

Units: mg/Kg (ppm)
Dry Weight Basis

K9807097
10112-I3/98
10/I4/98
I0119-27/98
11/27-12/6/98

Sample Name

HC-S-05
HC-$46
HC-S-07
HC-S-08
HC-S-09
HC-S-101

Aualyte: Total H~PAH Pencil Pitch
Method Reporting Limit: 0.5 5

Lab Code

K9807097-035- 95.3 963
K9807097-036 75.5 763
K9807097-037 I23 1240
K9807097-038 88.5 894
K9807097-039 107 1080
K9807097-040 125 1260

b

Results from this analysis were originally reported as "Base NeutragAcid Semivolatile Organic Compounds".
Pencil Pitch resu!ts have been calculated as a ftmti~n of Total HPAHs identified in the samples (correlation
factor-- 10.1).                                                          ~-o
Total I-IPAI-I was calcuJated as the sum of high molecular weight PAHs as [is’ted in the LCRMak Dredge
Material Evaluation Framework, Draft, .1998.

Approved By:
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Client:
Project:
Sample Matrix:

Sample Name

HC-S-I I
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S48
HC-$45
HC-S-37
HC-S-32

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date COllected:
Date Received:

Date Extracted:
Date AnaIyzed:

Pencil Pitch
GCIMS SIM’

Units: mgiKg (ppm)
Dry Weight Basis

K9807! I5
10114198
10/15198
I0/23198
I211-2198

Analyte: Total ]~PAE[ Pencil Pitch
Method Reporting Limit: 0.5 5

Lab Code

K9807I 15-002 - 122 1230
K9807115-004 54.6 551
K9807115-005 62.4 630
K9807115-007 112 1130
K9807115-009 44.5 449
K9807115-011 428 4320
K9807115-012 191 1930
K9807115-013 15.5 157
K9807115-.014 28,6 289
K9807115.,016 38.0 384
K9807115.018 16.8 170
K9807115.019 8.79 88.7
K9807115.020 I2.9 130

b

Results from this analysis were originally reported as ’¢Base Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a funtion of Total I-/PAHs identified in the samples (correlation
factor = 10, I).
Total HPAH was adcutated as the sum of high molecular weight PAHs as listed in the LCRMA D~edge

Material Evaluation Framework, Draft, 1998,

Approved By:. Date:
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Pordand Terminal 4/5624
Sediment

Pencil Pitch
GC/MS SIM~

Units: mg/Kg (ppm)
Diy Weight Basis

Service Request: K9807097
Date Collected: 10/t2-t5/98
Date Received: 10/14-16/98

Date Extracted: 10/23/98
Date Analyzed: 1/11-12199

Analyte: Total I~IPAH Pencil Pitch
Method Reporting Linfit: 0,5 5

Sample Name Lab Code

|
|
I

HC-S-O1 K9807097-O31- 497 5020
HC-S-02 K9807097-032 303 3060
HC-S-03 K9807097-033 204 2060
HC-S-04 K9807097-034 96,9 979
HC-S-05 K9807097-035 76.4 772
HC-S-06 K9807097-036 67.1 678
HC-S-07 K9807097-037 77.1 779
HC-S-12 K9807115-003 64. t 647
HC-S-16 K9807115-007 106 1070
HC-S-23 K9807115-010 56,6 572
HC-S-24 K98071I 5-011 317 3200
HC-S-25 K9807115-013 1.7 17.2
HC-S-33 K9807115-021 13.0 131
HC-S-36 K9807169-001 1.2 12.1
HC-S-34 K9807169-002 7.4 74,7
HC-S-40 K9807169-003 19.3 195
HC-S-39 K9807169-004 45.4 459
HC-S-38 K9807169-005 129 1300
HC-S-19 K9807169-013 835 8430
HC-S-31 K9807169-016 5.7 57.6
HC-S-30 K9807169-0 17 30,8 311

I b                        ~ ~�~t~rial Evaluation Framework. DratL 1998,

Results from this analysis were originally summarized in the document tiffed "Differentiation of Pencil
Pitch and Diesel Fuel at Terminal 4, Port of Portland, Portland Oregon: Site Investigation". Pencil Pitch
results have been calculated as a funtion ofTotaI HPAI-Is identified in the samples (correlation factor = 10. I)..
The analyses were performed on the aromatic fractions of the NWTPH-Dx extracts.             . - " "
Total HPAH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge

Date:

KMB00007926



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 415624-06
Sediment

Service Request: K9807169
Date Collected: 10/t5/98
Date Received: 10/16/98

Date Extracted: 101t9.27/98
Date Analyzed: 1/1 I-2/I2/99

Pencil Pitch
GC/MS SIM~

Units: mg]Kg (ppm)
Dry Weight Basis

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-$44
HC-S43
HC-S-42
HC-S41
HC-REF-B
HC-REF-C
HC-S-19
HC-S-20
HC-S-30
HC-WS-01-M
HC-WS-03-B
HC-t~-100
HC-RB-101

Analyte: Total HPAtt Pencil Pitch
Method Reporting Limit: 0.5 5

Lab Code

K9807169-001 * 2.07 20.9
K9807169-002 9.91 100
K9807169-003 16.6 168
K9807169--004 72.0 727
K9807169-005 333 3360
K9807169-006 8,33 84.1
K9807169-007 10.0 101
K9807169-008 121 1220
K9807169-009 169 1710
K9807169-010 ND ND
K9807169-011 ND ND
K9807169-013 471 4760
K9807169-014 158 1600
K9807169-017 31.6 3 I9
K9807169-018 ND ND
K9807169-023 ND ND
K9807169-024 NEt ND
K9807169-025 ND ND

|
!

Results from this analysis were originally relx~rted as ’q3asc Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a fundon of Total HPAHs identified in the samples (correlation
factor = I0. I).                                                            " . ’.
Total HPAH was calculated as the sum of high molectdar weight PAHs as listed in the LCRMA Dredge..
Material Evaluation Framework, Draft, 1998.
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Client:
Project:
Sample Matrix:

Sample Name

HC-VC-13 -S I
HC-VC- 1 l-S1
HC-VC-I 1-$2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-$415
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101

COLUMBIA ANALYTICAL SERVICES, INc.

Analytical Report

Hm’t Crowser, Inc.
Port of Portland Terminal 415624
Sediment

Sersqce Request: K9807097
Date Collected: 10/12-13198
Date Received: 10/14/98

Date Extracted: 10/23/98
Date Analyzed: 10t26-32/98

Diesel and Pencil Pitch

NWTPH-Dx"
Units: mg/Kg (ppm)
Dry Weight Basis

Anatyte: Diesel
Method Reporting Limit: 25

Lab Code

Pencil Pitch
25

K9807097-007 - ND 102
K9807097-013 <I00 (B) 1500
K9807097-014 < I00(13) 2300
K9807097-031 2100 11000
K9807097-032 <200(13) 5200
K9807097-033 <10003) 3600
K9807097~034 640 2200
K9807097-035 550 1600
K9807097-036 440 1900
K9807097-037 400 1800
K9807097~038 <10003) i900
K9807097-039 <100(13) 3000
K9807097-040 <100(B) i900

Results from this analysis were originally reported as "Semivolatile Petroleum P~oducts".
The MRL is elevated because of matrix interferences.

Approved By: ~L/
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10114198
Date Received: 101t5/98

Date Extracted: 10/24/98
Date AnaI~d: 1112-3/98

Diesel and Pencil Pitch
HWTPH-Dx~

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name

HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-I5
HC-S-16
HC-S-17
HC-S-22
HC-S-23
HC-S-24
HC-S-102
HC-S -25
HC-S-26
HC-S-27
HC-S-28
HC.S-29
HC-S-35
HC-S-37
HC-S-32
HC-S-33

Analyte: Diesel
Methed Reporting Limit: 25

Lab Code

Pencil Pitch
25

K9807115-001 - <10003) 960
K98071154)02 <10003) 750
K9807t 15-003 360 1500
K9807115-004 <10003) 600
K9807115-005 <10003) 310
K9807115-006 <100(B) 350
K9807115,-007 410 1700
K9807115-008 <100(t3) 1100
K98071 I5.-009 <100(13) 1100
K9807115-010 <10003) 1700
K9807115-011 < 10003) 4500
K9807115-012 ND 2100
K9807115-0 13 960 <30003)
K9807115-014 <10003) 560
K9807115-015 <10003) 1400
K9807115-0 16 <10003) 1100
K9807115.017 <10003) 910
K9807115-0 18 <t00 03) 580
K9807115-019 <10003) <10003)
K9807115-O20 <10003) 860
K9807115.4)21 230 <20003)

a Results from this analysis were originally reported as "Semivolatile Petroleum Products".
The MRL is elevated because of matrix interferences.

Approved By: Date;
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland TerminaI 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Diesel and Pencil Pitch
NWTPH-Dx¯

Units: mgiKg (ppm)
Dry Weight Basis

K9807169
10115/98
10/i6198
10/28/98
11/3-4/98

Sample Name

HC-S-36
HC-S-34
HC-S40
HC-S-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41
HC-S-18
HC-S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30

Analyte: Diesel
Method Reporting Limit: 25

Lab Code

Pencil Pitch
25

K9807169-001 - <10003) <10003)
K9807169-002 480 <20003)
K9807169-003 <10003) 770
K9807169-004 <10003) !200
K9807169-005 <10003) 2100
K9807169-006 <10003) <10003)
K9807169-007 < 10003) 720
K9807169-008 <10003) 1800
K9807169-009 <10003) 2400
K9807169-012 <10003) 2600
K9807169-0 I3 ND 14000
K9807169-014 <10003) 3700
K9807169-015 <10003) 1800
K9807169-016 <10003) <10003)
K9807169-017 <100(I3) 880

a Results flom this analysis were originally relmrted as "Semivolatile Petroleum Products".
The MRL is elevated because of matrix interferences.

Date:
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Client:
Project:
Sample Matrix:

Sample Name

HC-S-01
HC-S-02
HC~S-03
HC-S-04
HC-S-0~
HC-S-06
HC-S-07
HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
HC-S-36
HC-S-34
HC-S40
HC-S-39
HC4-38
HC-S-[9
HC-S-31
HC-S-30

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Poland Terminal 4/5624
Sediment

A~ydcal Report

Service Request:
Date Collected:
Dale Received:

Date Extracted:
Date Analyzed:

Diesel
G-C-FID’

Units: mg/Kg (ppm)
Dry Weight Basis

K9807097
101!2-t5/98
t0114-16f98
10t23-28198
1/14-15/99

Analyte: Pristane + Phytane Diesel
Method Reporting Limit: 0.5 50

Lab Code

K9807097-031 " 8.1 779
K9807097-032 0.9 87
K9807097-033 ND ND
K9807097-034 1,9 183
K9807097-035 1.2 115
K9807097-036 1.4 135
K9807097-037 Ioi 106
K9807115-003 0.8 77
K9807115-007 1,2 115
K9807115-0 I0 0,6 58
K9807115-011 0.8 77
K98071 t5-013 10 962
K9807115-021 2,2 212
K9807169-001 1.0 96
K9807169-002 3,9 375
K98071694~03 ND ND
K9807169-004 ND ND
K9807169-005 ND ND
K9807169-0 13 bid ND
K9807169-016 ND N-D
K9807169-017 ND ND

a Results from this analysis were originally sunmariz~ in the docmnent tided ’~Differentiation of Pencil
Pitch and Diesel Fuel at Terminal 4, Port of Portland, Pvr~dand Oregon: Site Investigation". Pencil Pite~a
results have been calculated as a funtion ofPristane + Phytane identified in the sarnples (correlalion .
factor = 96,2). The analyses were performed on the aliphatic fractions of the NWTPH,Dx extracts.

Date:
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Differentiation of Pencil Pitch and Fuel Oils at Terminal 4,
Port of Portland, Portland Oregon: Preliminary Investigation

Abstract:

|
|
|

Characterization analyses were performed on site specific standards (diesel and pencil
pitch) collected at Terminal 4, Port of Portland, Portland Oregon. The goat of’ the
investigation was to fully characterize the hydrocarbon constituent in the samples, to
identify unique indicator compounds gpecific to each product, and to evaluate potential
differentiation techniques that could later be applied to sediment analysis at the site.
Polynuclear Aromatic Hydrocarbon (PAH) fingerprints were established for each product.
Data was used to develop an identification model capable of’differentiation between pencil
pitch and fuel oil products. A mixing curve was analyzed and plotted to estimat~ the
percent diesel in a mixture of pencil pitch and diesel. The accuracy of the ~g curve
was evaluated for usefulness in estimating percentages of component products of"
mixtures. The investigation suggests that positive identification of individual component
products is possible and that determination of’relative contribution of each component can
be achieved in standards. An analytical approach for processing and evaluating field
samples is suggested.

Analytical Testing:

Two site speci_fie standards were prepared from samples collected at Temainal 4.
Standards were made by accurately weighing art aliquot of each sample and diluting to a
known volume with methylene chloride. Standards were prepared at 5000 parts per
million (ppm).

Sample MW-14 (diesel) was completely miscible in solvent. Pencil Pitch contained a
significant insoluble fraction. For purposes of establishing a concentration for the Pencil
Pitch standard, the total weight was used rather than soluble weight. This approach allows
a determination of total pencil pitch as opposed to soluble pencil pitch.

The standards were analyzed for total petroleum hydrocarbons (quantified using an alkane
composite standard) using NWTPH-Dx. Analyses were performed before and after aeidt
silica gel clean-up to determine if the samples contained a significant biogenic fraction.

00021
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¯ Following TPH analysis, a potion of each standard was back extracted into pFI I2 water
to remove acid compounds. This fraction was pH adjusted, extracted with methylene
clflodde and analyzed using EPA Method 8270 for phenolics and tentatively identified
compounds (TICs)o The remaining standard was fractionated on a silica gel colun~ into an

: aliphafic (F1) fraction, an aromatic (F2) fraction, and a polar (F3) fi-action. The aliphatio
fraction was analyzed by G-C/FID for alkane hydrocarbons. The aromatic fi-action was
analyzed by 8270 (base-neutral targets and TICs) and for PAHs and alkytated homologs
by C-C/MS SIM. The polar fraction was analyzed by 8270 (base-neutral targets and TICs).

In addition to site specific standards, three fresh petroleum products were analyzed: Fresh
Diesel, Commercial Grade Bunker C, #6 Fuel Oil. These standards were analyzed to
provide reference information.

Results:

|
I
|
I
I
I
!
|
i
i

Data has been summarized in Table 1 and in the following-analytieaI reports. From tbJs -
data, a product identification model has been developed that systematically evaluates the
ehernistry data to determine the nature-of hydrocarbon content in a sample. This model has
been included in Appendix Am

The TPH analysis of Sample MW-14 indicates a weathered diesel pattern. The sample
quantified at 82% of true value against an alkane composite standard. MW’-t4 is-43%
aliphatie hydrocarbon. The sample has a prominent unresolved complex mixture (40% of
the TPH). The normal alkane peaks are completely weathered or degraded but of the
sample. The predominant resolved peaks include pristane and phytane, in addition to
several unidentified C 12 - C15 isoprenoids.

The TPH analysis of Pencil Pitch indicates discrete peaks eluting in the high molecular
weight PAH range. The sample quantified at 15% of true value against an alkane
composite standard. Pencil Pitch has no aliphatic (FI) fraction. The soluble portion of the
sample is mostly discrete PAH.

Analysis of the acid fraction by 8270 for phenols confirms that no significant phenolie
indicator compounds are present in either of the two samples. This would allow for a
determination of potential biases imposed by creosote by inclusion of an option in the.
analytical plan for phenols (if creosote is expected to be present in the sediment samples).

Analysis of the base-neutral aromatic and polar (F2 and F3) fractions by 8270 irtdlcates
that PAHs are the predominant aromatic constituents for both samples, with no significant
chromatographable polar constituents.

Analysis of the base-neutral aromatic (F2) fraction by GC/MS SIM indicates significant
differences between individual PAFI compounds in MW-14 and Pencil Pitch. This data"
was used to generate PAI-I fingerprints that graphically distinguish the two products.
Fingerprints have been included in Appendix B.
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Data. Analysis:

Data analysis involved three primary evaluations:

1..Analytical results were evaluated for relative percentages with respect to Total
Petroleum Hydrocarbon, Aliphatic Hydrocarbons (F1 fraction), and PAHs. Relative
percentages are summarized in Table 1. These relations were used in creating a model
to evaluate samples. The model provides a systematic approach to identify individual
products of concern or to identify when product mZx~res are suspected.

2. PAIrI. fingerprints were identified by charting relative percentages of individual P.4t-I
compounds.

3. A mixing curve was created using known amounts of each standard. The curve
appears to be determinative with respect to identifying the amount of diesel present in
a product mixture. The curve’s accuracy was tested by comparing estimated values
predicted by the curve to known product ratios in the standards. Accuracy was further
tested by comparing predicted results to calculated values using key indicator
compounds unique to each sample.

Discussion

The product identification model is able to differentiate individual products and can
determine the presence of product mixtures. For the standards analyzed, the model was
able to accurately identify each product type. Using the model to determine the presence
of product mixtures in sedim’ent samples provides a systematic approach to evaruafimg site
chemistry. If product mixtures are suspected based on a preliminary review of the
chromatograms, the model becomes a useful too! to validate this qualitative review.
Furthermore, if a product mix, re is not identl/~ed, the model should provide addltlonaI
documentation that the qualitative evaluation of the YID chromatograms accurately
identified the hydrocarbon product in the samples.

PAH fingerprints provide good graphical representation of the major differences between
diesel, residual fuel oil and pencil pitch. Pencil pitch and diesel are distinctly different with
respect to the PAH dis*Mbution in the products. Diesel contains predominantly low
molecular weight PAHs while pencil pitch is almost exclusively high molecular weight
PAHs. The fingerprints are useful in demonstrating the importance of a systematic
evaluation tool such as the product identification model described above. The PAH
fingerprint of a 50:50 diesel/pencil pitch mixture demonstrates the difficulty in identifying
mixtures of petroleum products. Because Pencil Pitch has such a high PAIl content, low
contributions of weathered diesel fuel can be masked when evaluated on the basis of
relative contribution to total PAILs. An evaluation of key diesel indicator compounds
(such as those included in the product identification model) will accurately detect the
presence of diesel even when the contribution is tow relative to the amount of pencil pite.h
present in the sample.
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A mixing curve was generated uing total PAH and F1 hydrocarbon data for knowia
mixtures of site specific diesel and pencil pitch standards. The mixing curve appears to be
a good tool for estimating the amount of diesel in a product mix.re. Estimated values are
corroborated using key indicator chemicals unique to each product. The curve and
suppo.,rting evaluations are included in Appendix C.

Conclusion:

Results of this initial investigation suggest that pencil pitch and diesel fuel can be
positively identified as individual products and in product mixtures. Furthermore,
comparison of flesh diesel and residual fuel oil standards indicates that pencil pitch has
significant uniqueness that will allow accurate quantitation using standard analytical
techniques in combination with the data evaluation tools used in this study.

The following issues were not addressed and may require additiondl investigation:

Although the techniques used during this study were successful in identifying and
quantifying diesel and pencil pitch in laboratory prepared standards, the techniques
should be tested on environmental samples. It is suggested that an attempt be made to
create a standard reference material containing a known mixture of’the two products,
There are several petroleum and carbonized coal products that may interfere with
accurate identification and quantitation of diesel and pencil pitch. Most signi~cahtly,
the effects of tube oil and creosote were not evaluated. Also, though the techniques
are able to differentiate ~pencil pitch from weathered diesel, fresh diesel "and fresh
residual fuel oil, a weathered residual fuel oil was not available for testing. Weathered
residual fuel oi1 can be a significant contaminant in river sediment. Although an
evaluation of its masking ability may not be feasible, possible effects of its presence
should be considered.

The suggested analytical approach for differentiation!determination of pencil pitch and
diesel in sediment samples is as follows:

Samples will be extracted using sonic, at.ion by EPA Method 3550B. The extracts wilt be
screened using NWTPH-Dx for initial fingerprint and characterization. This analysis will
be expanded to include key allphatle and aromatle indicator compounds. If no indication
of a pencil pitch is observed, the hydrocarbon content will be quantified and reported in
accordance with NWTPH.Dx.

Samples exhibiting a pencil pitch fingerprint or a mixture of pencil pitch and diesel w~ be
selected for additional testing. These extracts will be fractionated using silica gel into
aliphatie and aromatic hydrocarbons. Both fi’actions will be analyzed by GC/FID to
provide a primary determination of diesel and pencil pitch. Secondary determinations using
theoretically calculated values based on key indicator compounds will be used to verify
these measurements.
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eau ~lo.mmogs. lrns ~aua wm oe used to e.qtabl]sh confn-mation of pencil pitch by
comparison of the PAH fingerprints to a site specific pencil pitch standard, Pencil Pitch
content will be established using theoretically calculated values based on key indicator
compounds. PAH data will be summed and plotted against the Diesel/Pencil Pitch mixing
curve. Percent diesel will be established using the curve.

A strong correlation between measured concentrations, theoretically calculated
concentrations, and predicted amounts as detetmlned by-the mixing curve will provide
confirr~ation of the measured results from the GC/FID analyses, Poor correlation would
indicate a bias in the GC/FfD results. The GC/MS data will be used to explain
discrepancies should any become apparent.

This analytical approach is outlined in the attached/tow diagrams .(Appendix D).

|
|

00025

KMB00007937



Analytical Results
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Clienl:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICKS, INC.

Semivolatil¢ P~’oIeum Products
Northwest TFH-Dx

Service Requ~: K9802675
Date Collected: NA
Date ReceiPted: ,I/~8/9~

Sample Name:
Lab Code:
Test Notch:

Unit~: ~mI4pvm)
Basis: Solution Cone.

Die.ce! (a~ter cleanup)

i

Prep Analysis Dilution Dale     Date
Method Method ~ Fa~or E~ed ~d ~t

NO~ ~-~_ 50 1 NA 5116/98 4t~NO~ ~H-~ 50 1 NA 6~198 ~950 X

IX
Ex’W~ts were cleaned using Sulfuric Add and Silica Gel.

Approved By:

KMB00007941



|
|

Project:
SampM Matrix:

Sample Name:
Lab Code:
Te~st No~s:

COUIMB. IA ANALYTICAL SERVICE~, INC.

POP~-.4/S62q~og

|

Scmivo!atH¢ P¢lroIeum Products
Nonhwe.~ TPH-Dx

Ser~ce Request: ggs02575
Dala CoH ~e~ed: NA
Da~ Received: 4/28~98

u~s: udn£(ppm)
Basis: Solution Cone.

|
|

P~nc~l Pitch

Prep AnMy$i$             Dilution Date    Date
Method Method MRL Factor Extracted AnMyzed

50

NOhrS ~H-Dx l NA 613/98NONE NW3~H-D~ 1 NA 6/3198
76t

X

|
|

IX Extracts were cleaned using Sulf~c Acid and Silica Gel.

Date;
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Client:

Sample Matrix:
Se~ce lq~que~t: K9802676
Date.Collected: NA
Da~ Received: ~F2~9~

SampI~ Name:
Lab Code:
Test Note~:

MW-14 (Cur~v (I00 D))
K9802676~003

Bas~s: Solution Cone.

Prep Analysis
Method M~ho4

i
To~ AIk~cs (gl Al~phafics) NONE ~/FID 50
To~al Re~olved Alkan~s NONE GC~ID 5
Alk~� UCM NONE C~2/FID 50

i
Pri~n~ + Phytan~ NONE C~/FID

Dilution D~te    Date
Factor Extracts4 Aualyzed

I
1
1
1

NA 5/27/9$ 1760
NA 5/27/98 116
NA 5/27/98 1640
NA 5127198 52

~t
Notes

!
|
I UCM Unresolved Complex Mixture

Approved
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Client:
Project:I SampleMatrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALY’i’ICAL SERVICES, INK

Hart Crov~ar, ~c.
POP/T-.41562~-0g

Pencil Pitch (Clw~e (100 PP))
K9~02676-004

Service lPmquest: IG802676
Date Collected: NA
Date Recei~,ed: 4128/gS

Units:
BaMs: Solution

m Analyte Prep ~aly~s
Method Method

~, Total ALkanes (F1 AHphatic~) NONE CW_JFID 50Total R~solved Alkanea NONE GC/FID 5
Alka~a UCM NONE C~/FID 50Pris~e + Phyta~v NONE GC/FID I

Dilution I~ate    Date
Factor Extracted Analyzed

1
!

Result
Result Notes

HA 5/27198
NA 5/27198
HA 5/27198
NA 527198

Unresolved Ccmple× ~e

_ Date: _
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Pro~ect: Service Request: K9802676
Dale.Collected: NA
Da~e Recei~,ed: 4/28/98

Sample Name:
Lab Code:
Test Notes:

Curve (90:10 PP/D)
K9802676-005 Units: ~)

Basis: ~olutJoa C~nc.

I

Anatyte
~Prep Analy~i~

Me~hod Me~hod

To~ Atkanes (F 1 A!Jplmfies) NONE GC/FID 50
Total Re~Ived Alkanes NONE GC/FID 5
Alkaac UCM NONE GCIFID 50
Pfista~e + Phytane NONE GC/FID 1

Dilution Date    Date
Factor Extracted Analy~d

I
I
t
!

Result

NA 5/27t98 192
NA 5/27/98 9
NA 5/27198 t83
NA 5/27/98 5

UCM Uare~olved Complex Mixture
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Client:
Proiec~:
SampIe Matrix:

POP/T-415624-08
Service Reque~: K9802676

Date.Collected: HA
Da~e Recei,:ed: 4/2~/98

Sample Name:
Lab Calo:
Test Note, s:

Curve (75"/5 PP/D)
K9~02676-006 Units: ug/mL(ppm)

Basis: Solufio~ Cone.

Method Method MRL

To~ Atkam~ (FI Atiphatics) NONE G-C~ID 50
Total Resolved Alkane~ NONE GC/FID 5
Aikane UCM NONE GC/FID 50
P6stane + Phytane NONE G-C/FID I

Dilution Date     Date
Factor Extracted Analyzed Result

I
t

!

HA 5/27/98 430
NA 5/2719g 27
]qA 5/27/98 403NA

5/27198 13

Unfe~o|v¢4 Complex Mixture
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t’~ient:

Sample Matrix:

SampIe Name:
Lab Code:
T~t Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

POP/T.4/5624-0~

Curve (50:50 PP/D)
K9802676-007

Service Request: K9802676
Da~ Collected: NA
Date Re~elved: 4/28/98

B~is: Solution C~¢.

Method Method

Tgtat Alkan~a (’F1 Alipha~i~) NONE GC~’ID 50
T~I R~olved Alkanes NONE CrC/FID 5
Alkane UCM NONE GC/FID 50
Pfi~ae + Phytane NONE Gc/trID 1

Dilution Date    Date
Factor Extracted Analyzed

1
I
1
!

Result
Result N~es

NA 5/27/98 792
NA 5f17/98 55
NA 5~/7/9g 737
NA 5/27/98 27

I UCM

Approvod By:

01Y! 35
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Sample ~atri~:

COLUM:BIA ANALYTICAL S~RVICF~, INC.

$ervice Reque~ K9802676
Dan Co/letted: HA
Date ReceiPted: 4/’2~/98

SampI~ Name:
Lab Codo:
Test Note~:

Tot~ ALk~ (F1 Aliplmtics)
To~ R~Ived Alk~es
Atkane UCM

Curw, (25;70 PP/D)
K980267~:~0~

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID "
GC/F~D

50
5
50

I

DiFatlon Date     Date
Factor Extracted Analyzed

1
1

1
1

u~ts: .~:.~m)
Basis: Selution Ctrnc.

Notes

NA 5/27198 I200
l’4A 5/’27t98 84
NA 5/27198 1110
NA 5/27t9g 37

UCM Unresolved Complex Nfvflure

00036

KMB00007948



Client:

Sampie Matrix:

COLUMBIA ANALYTICAL SERVICe, I~C.

POP,tF~/5624.08
Service Request: K9802676

Date.Collected: NA
Date Received: 4/2g/9.8

Sample Name:
Lab C~d~:
Test

Curve (10:90
K9802676-0~9 Units:

Basis: Solution Cone.

Analy~e
Prep AnalysLq

Method Method MRL

To~l Alk~es (F1 Aliphati~) NO!CE GC/FID 50
Total Resolved Alkanes NONE CrC/FID 5
Alkane UCM NONE c-~iFID 50
PNslane + Phy~ne NONE GCfFID I

DBution Date    Date
Factor Extracted Analyzed

I
1
1
1

NA 5~27198 1540
NA 5/27/98 t08
NA 5t27/98 I4~0
HA 5/27198 48

Unresolvecl Cvmplex Mixture
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Client:

Sample Matrix:

Servlc~ Reque~: K9~02676
Date.Collected: HA
Date l~ceived: 4/28/98

SampI~ Namo:
Lab C.~te:
Te~ Notes:

Fr~h Die,el Fuel
K9802676-LCSt
I0~0 PPM Standard

UB~B:
Basis: Solu~on Co~c.

Analyte

Total Alkanes (FI AIiphali~) NOaH G-C/FID
Total Resolved Alkanes NOI~ C-C/FID
A]Ymae UCM NONE GC/FID
P~ac + Phytanc 2ffONE GCfFID

5O
5

50
1

Dilution Date     Date
Factor Extracted Analyzed

1
1
1
1

Reset
Result Notes

HA 5/21D’98 405
HA 5/28/98 59
HA 5/28/9g 346
HA 5/28/98 g

UCM Unresolved Complex
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Client:

Sample Matriz:
Service Reque~; K98(Y2676
Date.Coll~vted: HA
Dat~ Received: 4~28/98

Sample Name:
Lab Code:
Te.~ Note~:

Comm~ehl G-xad~ Bunker C
K9802676-LCS2
1000 PPM Standard

Units: ugmL(p~)
Basis: Solution Coa~.

Prep Analysis
Method Method

Total Alkane~ (F1 Aliphati~) Nobr~ GC/FID
Total Resolved Alka~e~ NONE C-C/FID "
Atkane UCM NONE GC/FtD
Pristanc + Phytanc NONE GC/FID

5O
5
50
1

Dilution Date     Date
Factor Extracted Analyzed

1
1
1
!

Result

NA 5/27/98 205
tqA 5/27198 28
NA 5/27198 IT/
NA 5/27198 2

Date:
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Sample Matrix:

COLUMBIA AMALYTICAL SERVICES, INC.

Service l~quest: K9802676
Da~e. ColIecled: HA
Date Recei~ved: 4/28/98

Sampl~ Name:
Lab Cod~:
Test

#6 Fuel Oil
Kgg02676-LCS3
1000 PPM Standard

Tctal Alkan~ (FI A~pkst~cs)
Total Re~olved Alkanes
Alkaue UCM
Pff~ta~e + Phytan¢

Prep Analysis
Method Method

NONE GC/FID
NONE GC/F]D
NONE CJC/FID
NONE GC/FID

50

50
I

Dihrtlon Date     Date
Factor Ex~r:tc~ed Analyzed

l
I

NA 5/27198 221NA
51"17198 22

NA 5/27/98 199
NA 5/27/98 2

UCM Unresotve~l Complex Mixture

Dale:
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Cffent: Hart Crowser, ba¢.
Projevl: POP/T4/5624-08
Sample Matrix: h4_L~c

COLUMBIA ANALYTICAL SERVICES, INC.

Service Req-ae~: K9802676
Date Collected: HA
Date Received: ’1128198 -

Date E~ra~ed: HA
Po~l~ ~o~fic Hy~~

U~: n~

M’W-I4 (Curve Pencil Pitch Curve (90:10Sample Name: (t0~ D)) (Curve (100 PP)) PP/D)Lab Code: K9802676-003 K9802676~4 K9802676d)05Date AnalyT~: 5/29t98 5t29/98 5/29t93

ND 54000 55000ND 34000 35O0093 150~0 15000ND 49000 5300O
ND i0000 10G~OND 42O00 4509049872 640879 61284447806 49979 504442066 597600 56720093 21700 19800

LPAI-Is (low molecular weight PAw_s) is the s-tun of the two and thr~ ring strucRtres.
I-]:PAHs (-high molecutar weight PAHs) is the sum of the PAHs contairfing four or more aromatic rings.

I~Approved By:
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COLUMBIA A~ALYTICAL

Client: Hart Crower, I~c.
Prujeet: POP/T-4/5624-08
Sample Matrix: Mise

Service Re~e~: K9802676
Date Collected: NA
Date ~ed: 4/28/98

Date E~ra~d: NA
Po~ucl~ ~c

~A Me~ 3520B ~ ~mb~on ~ ~ S~
U~: n~

Napht!mlene
2-/vfethylnaphttmlene
1-Methyltmphthaleae
C2-Naphthalenes

"C3-Naphthalenes
C4-Naphthalenes
Aceaaphthylene
Acenaphthene
Diber~ofuran
Fluorcne
C l-Fluorenes
C2-Fluorenes
C3-Huorenes
Dibenzothiophene
CI-Dibenzoth~ophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
CI-Phenanthrenes/Anthracenes
C2-Phenantt~renes/Anthraceaes
C3-Phenanthreaes/Anthracenes
C4-Phenanthrenes/Anthraceaes

Fluoranthene

C l-Fluoranthen~nes
Benz(a)anthracene
Chrysene
C t-Chrysenes
C2-Ck~senes
C3-Chrysenes
¢4-Chxysenes
Beaze(b)fluoranth©ne
Benzo(k)fluoranthcne

20
20
20
20
20
20
20
20
20
20
20
2O
20
20
20
20
20
20
20
20
20
20
2O
20
20
20
20
20
20
20
20
20
20
20
20

MWSI4 (Curve Pencil Pitch Curve (90:10
Sample Name: (I00 D)) (Curve (i00 PP)) pp/iDLab Code: K9802676..003 K9802676-004 K9802676-005Date Analyzed: 5129198 5/29/98 5129/98

46 46 21
ND 75 53
2200 45 190
8400 5I 870
8100 38 820
4300 ND 480

160 1900 1700
130 720 660
740 1600 1600
1600 940 1100
36O0 350 750
3500 220 " 490
260 940 790
2300 ND 240
1200 100 180
67O 44 100
1200 24000 24000
ND 4900 4200

2800 4900 4600
29O0 1600 I800
2400 650 810
1300 160 190
biD 6700 48O0
34 72000 70000
81 62000 60~0
730 19000 19600
48 39000 39000
!00 47000 47000
300 19000 19000
420 6000 6500
260 1900 1900
ND 48O0O ND
ND 3900O 4700O
ND 34O0O 4O000

Approved By: .~’ /

Date:..
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CHent: Hart
Pro~ect: POP/T-415624-08
Samp{o Matrix: Misc

COLDMBIA ANALYTICAL SERVICES, INC.

Service Reque~: K9802676
Date Cotle~ed: NA
Date Received: 4/28/98

Date Extracted: NA
Polynuclear Axomafic HydrocaYvoas

EPA Method 3520B in ¢ombinadoa with CzC/MS S]~ Method
Units: ng/ml (ppb)

|
|
|

|
|
|

20
20
20
20
20
20
20
20
2O
20
20
20
2O
20
20
20
2O
20
20
20
2O
2O
2O
20
2O
20
2O
20
2O
2O
20
20
20
2O
20

Curve
Sample Name: PPiD)

Lab Code: K9802676-006 K9802676-O07 K9802676-008
Date Analyzed: 5129/98 5129/98 5129198

64 . ND 39
87 38 ND
720 ~50 1700
2600 42OO 590O
2300 4000 5~00
1200 2200 3900
ND ND 43
I900 1200 700
700 470 300
1800 1400 1100
1400 1300 1500
I300 22O0 3 i00
1400 1000 2600
780 710 400
710 1400 2100
330 700 980
200 400 590

20(~3 13000 66O0
4200 2700 1400
4800 4300 4000
2200 2800 3300
II00 I600 2100
380 540 7t0
3800 2500 I700
57000 360~ 17000
4900O 35O00 15000
17000 12000 -5800
32000 21000 10000
37000 26000 12000
16(K~0 12000 5900
5200 4600 28(}0
tgO0 1400 9"60

3800O 25000 12O0O
32000 21000 9~00

Approved By: ~/ZS
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:

Sample Matrix:

Hart Ctowser, Lnc, Service Request: K9802676
POP/T-4/5624-08 Date Colte~,ed: NAMi.sc Date Received: 4t28198

Date Extracted: HA
Polynuclear Aromatic Hydrocarbons

EPA Method 3520B in combination ~th GCdMS SIM Method
Units: ng/~ (ppb)

earle (TS::Z5 Curve (~0:.~10 Curve (~:7~
Sample Name: PP!D) PPLD) pp~)

~ ~e: K9~2676~ K9802676~7 K9802676~8
Date ~: 5~9/98 5129/98 5~9/98

Beaz~a)pyrert~ 20 43000 27000 14000Benzo(e)pyrene 20 28000 1900) 8900Pcrylene 20 12~ 8~ 4~~den~l,2,3~)~en~ 20 ~ 25~ 14~D~h)~ne 20 8~ 48~ 34~
To~ P~ (~fion) - 505371 351208 199372~ " 53~I ~0408 50812~ " 4552~ 3033~~I~ + Pe~len~ 158~ I05~

I
I
i
I
i

LPAHs (low molecular weight PAI4s) is the s-din of the two and thre~ ring structuP~.
HPAHs (high molecular weight PAHs) is the sum ofthg PAI-Is containing four or more aromatic rings.

Approved By: ~                                     Date:
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: ~ Crows~r,/he.
Project: POP/T-4/5624-08
S~ple Matrix: Mis~

Service Req~e~: K9802676
Date Collected: HA
Date Received: ~/28/Y8

Date Extracted: NA

Polynuclear Aromadc ~y&ocarbons
EPA Method 3520B in combination with ~ S[M Method

Units: ~g/ml (p~)

2.Methylnaphlbalene
l.MethyIx~aphthalene
C2-Naphthalenes
C3 -Naphthalenes
C4-Naphthalen~s
Acermphthylene
Ac~naphthene
Dibenzofuran
Huor~ne
C|-Fluorenes
C2-Huomnes
C3-Fluor~n~
Dib~nzothiephene
CI-D[benzethiophenes
C2-Dibenzothiophenes
C3 -Diber~zothiophenes
Pl~enantbxen~
Anthracene
C l-Phcnanthrene.s/Anthrac~nes
C2-Phenanth~enes/Anlhrac~n~
C3 -Phenanthrene~s/Anthrac~nes
C4-Phe nanthrc n~MAnthrac~ne,s

Huorantheu~
Pyr~ne
C l-Huoranthenes/Pyrenes
Brnz(a)anthrac~ne
Cb.rys~ne
C l-Clu-ysenes

2O
20
20
20
20
20
20
2O
20
20
20
20
20
2O
20
20
20
2O
20
20
20
20
20
20
20
20
20
20
2O
20

Sample Name: # 6 Fuel OH Method Blank
Lab Code: K9802676-LCS3 K980529-M~

Date AnalyT~d: 5129198 5129198

226
I140
535
2!50
!480
70O

52
127
319

974
!60
271
1050
718
619

2200
3360
2100

56
34O
971
179
301
856
857

I02
63

C2-Chryscncs
C3-Chrysenes
C4-Chrysen~s
Benzo(b)fluorantheneI ~enzo(k)fluomnthen~

! .

20
20
20
20
20

Date:
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CHent: I-Iart Crowser, I~e.
Project: POP/r-4/5624-08
Sample Matrix: Mise

COLUMBIA ANALYTICAL SERVICES, INC.

Service Reqae.~ K9802676
Date Collected:
Date I~cei~ed: 4/28/98

Date Extracted:
Polynuclear Aroma~c I-lyd.ro~oom~

EPA Mefl~od 3520B in eombinalion v~th GGtMS 8IM Me~ed
Uni~: n~m~

Sample Name: # 6 l~el OH Method Blank
Lab Code: K9802676-LCS3 K980529-MB

Date Analyzed: 5/29/98 5/29/98

Benzo(a)pyren~ 20 164 NDBenz~(~)pyr~n~ 20 I23 NDPerylen¢ 20 43 NDIndeno(1,2,3..ed)pyr~ao 20 110 NDDibe~z(a,h)anthracono 20 ~0 NDBenzo(g,h,i)perylene 20 - 138 NDTotal PAHs (summation)
LPAHs " 25142

t-IPAHs 2(KY76 .
5t06Carbazole + Perylene
83 .

|
|
i

LPAHs (low molecular weight PAHs) is the sum of the two and tkree ring s~ctures.
Iq~AH~ (high molecular weight PAI-~) is the sum of the PAHs contairdng four or mor~ aromatic tings.
La~ratory Control Samples (LCS) @ 1000 ppm solution concentration,

Approved
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Client: Ua~t Crowser, I~c.
Project: POP/T-4/5624-08
Sample Matrix: !disc

lqaphthalene
2-Methyltmphthalene
1-Methylnaphthalene
C2-Naphthalenes
C3-Naphtlmlenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofumn
FIuore~e
Ct-F1~orenes
C2-Fluorenes
C3-Fluorenes
Dibenxothiophene
CI-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C I -Phenanthrenes/Anthracenes
C2 -Phe ~anthre nes/Anthracenes
C3-Phemanthrenes/Anthracenes
C4-Pherta nthrenes/AntlLracenes
Carhazole
Fluoranthene

C t-Ftuoranthenes/Pyrenes
Bertz(a)anthracene

C2-Chrysenes
C3-Chrysenes

BeazoO)fluoranthene
Beazo(k)fluoranthene

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request: K9g02676
Date Collected: HA
Date ~eived: 4/28/98

Date Extracted:

Polynuclear Aromatic Hydrocarbon~
EPA Method 3520B in combination wit~ C~rMS SIM Method

Uaits: ng/ral (1~)

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Curve (10:90 CommereiaI
Sample Name: t’P/D) Fresh Diesel Fuel Grade Bunker 13

Lab Code: K9802676-009 K980529-LCS 1 K980529-LCS2
Date Analyzed: 5/29198 5/29198 5/29/98

51 !¢D 363
ND bid 3150
2400 ND 1520
7800 648 5420
7600 1060 3200
4400 747 1320

440 ND 138
250 51 112
I I00 136 273
I9~0 500 550
4O00 1140 1i14
4000 1082 1120
470 /qD 211
3000 440 462
130~ 24 694
790 ~ 519
4400 268 943
6g0 31 94
3900 809 2042
3400 891 2660
2700 539 1860
970 162 876
930 ND 55
680O ND 53
6300 74 334
3700 63 - 918
4000 24
5000 32 291
3500 ND 826
1500 bid 77i
790 lid 436
bid bid 179
4500 42 80
4700 40 50

Approved By:
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COLUMB/A ANALYTICAL S]~RVIC~, INC.

Client: Hart Crowser, Inc.
Projec~: POP/T-4/5624-08
Sample MarrY: Mist

Service B~luest: K9802676
Date Col!ected: NA
Date Received: 4/28/98

Date Extra.ted: NA
Po~I~ ~c ~~~

~A Me~ 3520B ~ ~mb~fion ~ ~S S~ Me~

Curve (10:90 CommercialSample Name: PP/D) Fresh Diesel F~e!Grade Bunker CLab Code: K9802676-009 KPSO529-LCSI Kg~o529-LCS2Date Analyzed: 5/29/98 5/29/98 5t29/98

B~nzo(a)pymne 20 5100 56 147B~nzo(o)pyren¢ 20 4000 36 87PCryleae 20 2!00 ND 37Ind~n~(I,2,3-cfl)pyrene 20 4800 93 115Dibeaz(a,h)an thracene 20 1500 20 40Beazo(g,h,i)i~rylene 20 4400 62Tota! PAHs (summation) . 116
LPAHs I t 9171 9070 33357
I-IPAI-Is - 56481 8528 28696
Ca.tbazole + Perylene

° 63620 542 4716
3030 . 92

LPAUs (low molecular weight PAUs) is the sum of the two and thre~ ring structures.
HPAHs (high molecular weight PAH~) is the sum of the PAHs containing four or more aromatic rings.
Laboratory Contri~ples (LCS) @ I000 ppm solution concentration.
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Client: Hart
Pra~ect: POPiT-4/56244~8
Sample M[atri~: Mist

Bis(2-chlo~oethyl) Ether
Ptte~ol
2-CKlorophenol
1,3-Dichlorobenz~n~
1,2-Diehloxol~enzene
,4-D~chlorobenzen~

Beaz-yl Alcohol
Bis(2-chIo~oisopropyl) Ether
2-MethylphenoI
Hexach!oroettuane
N-Nitrostxti-a-i0ropylamin~

and 4-Methylphenol Coelufioa

Isophoron~
2-Nittophenol
2,4-Dimethylpheaol
B[s(2-chlo~oethox-y) methtm~
2o4-DichJorophenol
Beazoic Acid
1,2,4-Trichlorobelmene
Naphthalene
4-CMortm~dline
Hexachlorobutadiene
-Cb.loto-3-methylpheaol.

2-Methylnaphthalene
Hexacb_lorocyclopeatadiene
2,4,6-THehlorophenol
2,4,5-TdchlorophenoI
2-Chtoronaphthalerte
2-Nit~oaniline
Acermphthyleae
Dimethyl Phthalate
2,6-Dirdttototuene

COLIIMBIA ANALYTICAL SERVICES, INC.

Base Neutral/Acid Semivolatile Organic Coml~unds
EPA Methods 3520Bi827OB

Units: ug/ml (ppm)
Solution Conceatrafioa

25
25
10
10
10
I0
10
!0
10
i0
10
10
i0
10
10
10
I0
19
10
10
25
10
10
I0
I0
10
I0
10
I0
I9
t0
25
I0¯10
10

Service Request: K9802676
Date Col!eeted: NA
Date Reedvdd: 4/28198

Date Extracted: NA

Pencil I61eh ~BN- Diesel (BN- Pencil Pitch
Sample Name: Aromatic) Aromatic) Polar)

Lab Code; K9802676-011 K9802676-014 K9802676-016
Date Amalyzed: 5/28/98 5/30/98 6/1t98

ND ND ND

ND !rid ND
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Client: I-Iart Crowser, Inv.
Project: POP/T-4/5624-08
Sample Matrix: Mise

Acenaphthens
3-Nitroaniline
2,4-Dinitrophenol
D~enzofuran
4-Nitrophenol
2,4-Dinitrotolucn~
Fluorene
4-Chlorophenyl Phenyl Ether
Diethyt Phthalate
4-Nitroaniline
2-Methyl4,6-dinit~oph~nol
N-Nitrosodipheny/amin~
4-Bromophenyl Phenyt Ether
HexacMorobenzene
Pentachlorophenol (PCP)
Phenanthrene
Aathracene
Di-n-butyl Phthalate
Fluoranthenr

Butyl Benzyl Phthalate
3,3’-Dich!orobenzidine
Benz(a)anthracene
Chr~ene
Bis(2-ethythexyl) Phthalate
D[-rt.~tyl Phthalate
Benzo(b)fluorantheae
Benz~(k)fluoranthene
Beazo(a)pyrene
Indeno(l,2,3 -cd)py~ene
Dibenz(a,h)anthracenr
Benzo(g,h,i)perylene

COLOMBIA ANALYTICAL SERVICES, INC.

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520Bi8270B

Uaits: ug/mt
Solution Concentration

lO
25
25
lO
25
Io
IO
lO
lO
25
25
lO
IO
lO
25
lO
lO
IO
lO
lO
lO
25
lO
1o
lO
Io
lO
IO
lO
lO
IO
Io

Service Request: K_9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: HA

Pencil Pitch (’BN- Diesel (BN- Pencil Pitch
Sample Name: Aromatic) Aromatic) Polar)

Lab Code: K9802676--011 K9802676-014 K9802676.-016
Date Axmlyzed: 5128t98 5130198 6/1198

ND ND ND
18 ND ND
l’~q) ND ND
ND ND ND
41 ND bid
34 ND ND
ND ND ND
ND ND ND
23 lq’D ND
26 ND ND
ND ND ND

22 ND ND
30 ND ND
23 bid ND

22 ND lid

Date:

 00050

KMB00007962



|
|
|
!
i
I
!
I
|

Client: Hart Crowser,
Project: POP/T-415624-08
Sample Matrix: Mist

N-Nitms~dimethylamine

Bis(2-chlomethyl) Ether
Phenol
2-Chtomphcnol
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlotobenzerte

Benzyl Alcohol
Bis(2~chloroisopropyl) Ether
2-Methylphenol
Hexachloroethane
N-Nitx~sodi-rt-ptoFylaminc
3- and 4-Methylphenol Coelution
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylpheno!
Bis(2-cMoro~thoxy) mcthane
2,4-Dichlofophcnol
Bermoi¢ Acid
1,2,4-Trichlorobenzcne
Naphtlmlenc
4-Clflomanilin~
Hexacb.lorobutadicn,
4-Chlom-3-methylphertol
2-Methyllmphthalene
Hexachtomcydopentadiene
2,4,6-TrichlorophenoI
2,4,5oTrichlorophenol
2-Chlomnaphthalene
2-Nitroaniline
Acenaphthylene
Dimethyl Phthalate
2,6-Dinitrotoluene

Base Neutral/Acid SemivoLafile Ozganic Compounds
EPA Methods 3520Bi8270B

U~ts: ug/ml (ppm)
SolutioR Concentration

25
25
I0
10
10
I0
10
10
10
10
i0
I0
I0
10
10
I0
I0
I0
10
10
25
I0
I0
I0
I0
I0
I0
I0
10
10
10
25
10
10
i0

Sex-vlce Request: K9802676
Date Collected: NA
Date lleeelved: 4128/98

Date Extracted: NA

Sample Name: Diesel (BN-Polar) Method Blank
Lab C~xtc: K_9802676-017 K9802676-iV£B

Date Analyzed: 6/2/98 5128198

|
|

Appmwd By: Date:

00051

KMB00007963



Client: I-Iatt Crowr, er, Ino,
Project: POP/T-4/5624-08
Sample Matrix: Mise

COLfflV[BIA ANALYTICAL SERVICF_S~

Base Neutral/Acid Semivolati1~ Organic Compounds
EPA Methods 3520B18270B

Units: ug/ml (ppm)
Solution Concentration

Service Request: K9802676
Date Collected: NA
Date Received: 4/28t98

Date Extracted: NA

I
!
I
I
i
!
I

Sample Name: Diesel 0IN-Polar) Method Blank
Lab Cede: K9502676-0t7 K9802676-MB

Date Analyzed: 6/2/98 5/28/98

A~d~e
Ac~naphthene I0 ND
2-Nitroaniline 25 ND
2,4-Dinitr~phenol 25 ND
Dibenzofixran I0 ND
4-Nitrophenol 25 ND
2,4-Diaitrotoluene
Fluorene !0
4-Chlorophenyl Phenyl Ether t0 HI)
Diethyi Phthalate 10
4 -Nitroaniline 25 "liD
2-Methyl-4,6-dinitrophenol 25 ND
N-Nitrofodipheaylamine I0
4-Bromophenyl Ph~nyl Ether I0 ND
Hexaehlorobenzene 10 ND
PeatachlorophenoI (PC’P) 25 ND
Phenanthrene I0
Anthracene 10
Di-a-butyl Phthalate 10 ND
Fluoranthene t0 ND
Pyret~e 10 ND
Butyl Benzyl Phthalate t0 ND
3,Y-D[chlorobenzidine 25 ND
13enz(a) anthracene I0 ND
Chr~seue I0 ND
Bis(2-ethylhexyl) Phthalate I0 ND
Di-n-octyl Phtha]ate 10 ND
Benzo(b)fluomathene 1O ND
Beazo(k)fluoranthene i0
Benzo(a)pyrene I0 ND
Indeno( 1,2,3 -cd)pyfene I0 ND
D [be n.z(a,h) anthracene i0 bid
Benz~(g,h,i)perylene I0 ND

I Approved By: Date:

00052

KMB00007964



|
|
|

Client: Hart Crowser,
Project: POP/T-4/5624-08
Sample Matrix: Misc

N-Nitrosodimethylamine

Bis(2-ckloroethyl) E~er
Phenol
2-C~orophenol
1,3-D~c~oro~ene
1,2-Dietfloro~ene
1,4-Dic~oro~ne
Be~l ~cohoI
Bis(2~oroisopro~l) E~er
2-Me~ylpheaol
He~c~or~e

3- ~d 4-Me~ylphenoI ~Iufion
Ni~o~ene
Isophorone
2-Ni~ophenol
2,4-D~e~ylphenoI
Bis(2~or~o~)me~e
2,4-D[c~orophenol
Be~oie Acid
1,2,4-Tdc~ofo~ne
Nap~ene
4-C~or~e
He~c~o~um~g
4-C~o~3-me~ylph~ol
2-Me~yl~ph~ene
He~e~ot~clo~nm~ene
2,4,6-Tdc~oropheaol
2,4,5-T~c~orophenol
2-C~oronaph~ene
2-Ni~o~iline
Ace~ph~ylene
D~e~yl Ph~ate
2,6-Di~ototuene

COLI/IV[BIA AI~AI,YTICAL SERVICES, INC.

Base Neut~aYAcid SemivolatiIe Organic Compomads
EPA Methods 3520BtS270B

Units: ugtrnl (ppm)
Solution Concentration

2.5
2.5
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0
t.0
1.0
1.0

1.0
1.0
2.5
1.0
1.0
1.0

1.0
t.0
1o0
1.0
1.0
1.0

1.0
1.0
1.0

Service Requext: K9802676
Date Colle~/ed: NA
Date Received: 4/28198

Date Ertracled: NA

Pencil Pitch
Sample Nar~e: (ACId) Diesel (ACID)

Lab Code: K9802676-012 K9802676-015
Date Analyzed: 5129198 5t31198

Approved By: Date:
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Client: Haxt Crowser, Inc.
Project: POPFG4/5624-08
Sample Matrix: Mise

Analyte
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dilxmzofuxan
4-Nitxopheao!
2,4-Dinitrotoluene

4-Clgorophenyl Phenyl Ether
DiethyI Phthala~
4-Nitroaniline
2-Methyl-4,6-dinitrophenol
N-Nitrosodiphenyl amine
4-Bromophenyl Phenyl Ether
Hexach!ombenzeae
Pentachlorophe~aol (PC’P)
Phenanth~env
Anthracene
Di-mbutyl Phthalate
Fluoranthene

Butyl Benz-yl PhthaIate
3,Y-DichIorobenzidine
Bera.(a)anthracene

Bis(2-cthylh~x71) Phthalate
Di-n-~t’yl Phthalate
Beazo(b)fluoranthene
B¢~zo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3--cd)py~en.
Dibertz(a.h) anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Base Neutral/Acid Semivola~e Organic Compounds
EPA Methods 3520B!8270B

Units: ug/ml @pro)
Solution Co~tcentration

1,0
2.5
2.5
1,0
2.5
1.0
1.0
1,0
1o0
2.5
2.5
1.0
1.0
L0
2,5
1.0
1.0
1.0
1.0
1.0
1.0
2.5
1,0

1.0
1.0
1.0

1,0

1.0

Service Reffuest: K9802676
Date Collected: NA
Date R~eeived: 4128198

Date Extracted: NA

Pencil Pitch
Sample Name: (ACID) Diesel (ACID)

Lab Code: K9802676-012 K9802676,-015
Date Analyzed: 5/29198 5/31f98

4.4
3.9
ND
ND
2.6
2,9
lid
ND
3,2
2.7
3,8
3,0

2,8

Approved By:

0:’67&~ VM.A "fX - 7-9 ~,

Date:
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Project:
Sample Matrix:

Sample Name:
Lab Code:

Hart Crowser, Inc.
POPiT~4/5624-08
MJsc

COL~IA ANALYTICAL S~RWC~ me.

Analytica~ ~rt

TentativeIy Identified Compounds (TIC)
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B18270B
Units: ug/m! (ppm)

Solution Concentration

Pencil Pitch (BN-Aromafie)
K9802676~011

Service Requesl: K9802676
Date Collected: NA
Date Recelv~d: 4128198

Date Exlraeted: HA
Date -~naIyzed: 5/28/98

CAS Number

205-82-3
192-97-2
198-55-0|-

TIC

11H-Beazo ~b] fluorene isomer
1 II-{-Benzo [b] fluorene isomer
Uaknown PAH
Benzo ~j] fluoranthene
Benzo[e] pyrene
Perylene
Unknown(tmssfble aromatic ketone) at
Unknown PAH
Substituied aromatic
Unknown PAH
Unknown
Substituted Beozperylene
Dibenzanthracene isomer
Bcnzopetylene isomer

Retention
Time

(minutes)

23.31
23.43
25.22
28.32
28.95
29.36
29.74
29.82
30.00
30.08
30.39
31.74
32,48
33.15

Estimated
Concen/rafion

4
4
6

25
7
4
9
4.
4
7
7
4
9

Date:
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

CAS Number

206-49-5

Hart Crowser, Inc.
POP/T~4/5624-08
Misc

COLBMBIA ANALYTICAL SERVtCES~ IN(?.

Tentatively identified Compounds ~[C)
Ba.~ Neutral/Acid Semivolatil¢ Orgavde Compounds

EPA Methods 352013/8270B
Units: ug/ml (ppm)

Solution Concentration

Pencil Pitch (BN-PoIar)
KS802676-016

Service Request: KS802676
Date Collected: NA
Date Recelv~d: 4f28/98

Date Extracted: HA
Date ~M~: 6/1/98

TIC

Unknown hydrocarbon
Accnaphtho(1,2-B) pyrkILue

Retention
Time

(minutes)

7.75
22.98

Estimated
Concentration

|
!
!
!
I
|

~prove.d By: Date:
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Client: ~[~xt Crowser, Inc.
Project: POP/T-415624-08

I Sample Matrix: Misc

~ Sample Name: Pencil Pitch (ACID)
Lab Code:      K9802676-012

COLtr~mlA A~ALraaCA~ SSRVlCSS;

Tentatively Identi_~ed Compounds (TIC)
Base Neutra!/Acid Semivolatile Organio Compounds

EPA Methods 3520Bi8270B
Units: ug/Inl (ppm)

Solution Concentration

Service RequesI: Kgg02676
Date Collated: NA
Date Receivdd: 4/28198

Date Extracted: NA
Date Analyzed: 5129198

. CAS Number

f 05-82-3
92-97-2

198-55-0

!

Ic~pproved By:

TIC

Unknown PAH
Pyzene, methyl isomer
Pyrene, methyl isomer
o-TerphenyI
Benzo-naphtho-thiophene isomer
Unkaown PAH
Unknown
B enzo-naphtho-thiophene isomer
Unknow~ PAH
Benzocarbazole isomer
Benzocarbazote isomer
Chrysene, methyl isomer
Unknown
Substituted PAH
Benzo [j] fluoranthene
Benzo[e] pyrea,
Perylene
Unknown PAH
Unknown PAH
Unknown aromatic ketone
Unknown PAH
Umknown

Retention
Time

(minutes)

21,08
23.32
23.42
24.10
24.44
24.51
24.58
24.78
25.21
25,43
25,56
25.94
26.20
26.36
28,31
28,95
29.35
29.74
29.82
30,00
30.07
30.38

Date:

Estimated
Concentration

1
0.8
0.7
0.5
1

0.6
0.5
0.9
0.8
0.8
0.5
0.5
0,5
0,7
3
1

0.6
1

0.7
0.7
I
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CHen~:
Project:
Sample bfatrlx:

Sample Name:
Lab Code:

t

Hart Crowser, Inc.
POP/T-415624-08
Misc

Pencil Pitch (ACID)
K.9802676-012

COLUMBIA ANALYTICAL SF~RVIC~, INC.

Tentatively Identified Compounds (TIC)
Base Neutral/Acid Semivolafile Orga.ai¢ Compounds

EPA Methods 3520Bt8270B
Units: ug/ml (ppm)

Solution Concentration

Service Request: K.9802676
Date Collected: NA
Date Received: 4128/98

Date Extracted: NA
Date Analyzed: 5129t98

CAS Number TIC

UnJ~own
Dibenzaathracene isomer
Dibenzanthraceae isomer
Dibenzanthracene isomer
Unknown PAH
Ben~operytene isotner

Retention
Time

(minutes)

31.53
31.72
32.37
32.47
32.9I
33.I5

Estimated
Concentration

o3
1

0.6
0.7
0.6
1

I
|
|
|
~c.npproved By: Date:.
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Client:

Sam:ple Matrix:

Sample Name:
Lab Code:

Hart Crow-~r, Inc.
POP/T-4/5624-~8
Mist

Diesel ~BN-Axomatic)
K9802676-014

COLUMBIA ANALYTICAL SERVICES, INC.

Tentatively Identified Compounds (TIC)
Base Neutra~Acid Semivohtile Organic Compounds

EPA Methods 3520t~18270B
Units: ug/ml (ppm)

SoIufion Concentration

Service Reqne~t: K9802676
Date CoLlected: NA
Date Received: 4/28198

Date Extracted: NA
Date Analyzed: 5/30t98

CAS Number

Naphthalen% dimethyl isomer
Naphthalene, dimethyl isomer
NaphthaJen% dimcthyl isomer
Naphthalene, trimethyl isomer

Retention
Time~

(minutes)

14.43
14.62
14.67
16.03

Estimated
Concentration

5

4

[l~Aopprovod By: Date: ....

II .........
00059
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Client:

Sample Name:
Lab Code:

CAB Number

Hart Crowscr, Luc.
POP/T-415624~08
Mist

Die.~el (BN-Polar)
K9802676.,017

COLUMBIA ANALYTICAL SERVICES~ INC.

TentativeIy Identified Compounds (TIC)
Base Neutral/Add Semivolatfle Orga~ic Compounds

EPA Methods 3520Bi8270B
Units: ug/ml (ppm)

Solution Concentration

Service Reqn~q:. K9802676
Date Collected: NA
Date ReceivEd: NA

Date Extracted: NA
Date Analyzed: 5]28198

TIC

No Tentatively Identified Compounds Present

Retention
Time

(minute)
Estimated

Concentration

~w~pro~cd By:

OOO60
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I Client:

Project:

I SampleMatrix:

Sample Name:
Lab Code:

629-62-9

544-76-3

I-lart Crowser, Inc.
POP/T-4/5624.-08
Misc

CO~US~A ~AL~"r~c~ s~ci~, mc

Base Neutral/Acid Semivolatile O’tg~n~C
EPA Methods 3520B’I8270B

Units: ug/ml (ppm)
Solution Concentration

Reh~fion
Tune

(minuS)

13.43
13.84
14.66
14.91
17.68
I8.49
18.96
20.53
22.02

Service l~quert: K9802676
Date Collected: NA
Date Recd~ced: 4/28/98

Date ]~xtracted: NA
Dale Analyzed: 5/31/98

0.8
0.4
1
2

0.6
0.8.
0.5

Date:
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Appendix A

Product Identification Model
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Appendix B

PAH Fingerprints
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Appendix C

Mixing Curve Evaluation
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Appendix D

Suggested Analytical Approach
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Suggested Analytical Approach

Phenol Option

for Creosote
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Flow Diagram for Quantification of Sediment Samples

Is it
Diesel or
Fuel 0il?

Yes

No

Is it Pencil
Pitch ?

No

Product is
Mixture.

Quantify Aromatic
Fraction as Pencil Pitch
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Differentiation of Pencil Pitch and Diesel Fuel at Terminal 4,
Port of Portland, Portland Oregon: Site Investigation

Abstract:

Characterization analyses were performed on sediment samples collected at Terminal 4,
Port of Portland, Portland Oregon. The goal of the investigation was to differentiate
between pencil pitch and diesel fuel in-the sediments and to determine relative percentages
of each product. A series of analyses was performed that included initial screening by
GC/F!D and subsequent confirmation analyses on a selected subset of samples.
Confirmation analyses included aliphatic and aromatic separation using silica gel, GC/FY)
analysis for alkane hydrocarbons, GC/FID analysis for pencil pitch, and GCiMS SIM
analysis for PAHs. The data was evaluated against site specific pencil pitch and diesel
standards in order to fingerprint the hydrocarbon content in the sediment. Relative
percentages of each constituent were calculated from the results. The data was plotted
against a mixing curve of the two products and deviations from the predicted results are
explained.

Analytical Testing:

The analytical protocols used in the study were proposed based on an initial investigation
of site specific pencil pitch and diesel standard performed in 1998. Based on results of this
study, an analytical approach was suggested that included screening of sediment samples
using NWTPH-Dx for pencil pitch, diesel, and the key indicator compounds pristane,
phytane and fluoranthene.

Twenty grams wet weight of sediment was extracted using EPA Method 3550B. The
extracts were concentrated to I0 rnl in methylene chloride and analyzed by NWTPH-Dx.
Summary analytical reports of the screen analyses have been included in Appendix A.
From this screen, approximately 20 samples were selected for confirmation analysis.

The extracts of the samples chosen for confirmation were solvent exchanged into hexane
and fractionated into aliphatie and aromatic hydrocarbons using a silica gel column. A
stock diesel standard was prepared in the same manner. The alkane fi’aetion (F1) of this
diesel standard was used to quantify diesel content in the field samples using the FI
portion of the sediment extracts.
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The aliphatic fractions were analyzed by GC/FI:D for a variety of parameters including
Total Petroleum Itydrocarbons (TPI-I) as Alkane ttydrocarbons, individual normal alkanes
(nC10 - nC36), pristane, phytane, four unknown isoprenoids eluting in the range ofCI2 -
C16, and diesel fuel. A determination of the unresolved complex alkane mixture (UCM)
was made by subtracting the sum of discrete alkanes fi’om the TPH value. This data was
used in the following manner:

¯ to evaluate chromatographic fingerprints against the site specific diesel
standard

to determine the TPH as Diesel concentration in the sediments

to estimate the amount of diesel based on pristane + phytane concentrations for
comparison to the measured diesel ha the sedhnents

to estimate the amount of non-diesel petroleum hydrocarbon based on the sum
ofnC25, nC27, nC29 and nC3 t concentrations in the sediment

The aromatic fractions were analyzed by GcffrlD for pencil pitch. The data was used to
evaluate the chromatographic fingerpri_’nts against the site specific pencil pitch standard.
The aromatic fractions were also analyzed by GC/MS SIM for PAils and alkylated
homologs. The data was used in the following manner:

to evaluate the key indicator PAHs for dieseI and pencil pitch PAH signatures

to calculate the amount of pencil pitch based on the HPAH concentrations in
the sediments

to calculate the amount of pencil pitch based on the fluoranthene concentration
in the sediments

to determine the percent total PAHs relative to the aliphatic hydrocarbons
present in the sediments (used to plot sample results against a mixing curve of
pencil pitch and diesel)

Summary analytical reports for these analyses have been included in Appendix A.

Dala Analysis:

Data analysis involved six evaluations:

GC/FID chromatograms were evaluated for diesel and pencil pitch fingerprints. The
evaluation was performed against chromatograms of site specific standards.

A qualitative determination of the possible impact of a non-diesel, non-pencil pitch
hydrocarbon component was made by a review of the GC/FID chromatograms. This
component is hereatter called "TPH Background" in this report,
Key indicator compounds for diesel, pencil pitch and the TPH Background were
ideiatified. These indicators were used qualitatively by plotting the relative percentages
in bar charts to create signature fingerprints for site specific standards (diesel and

_p_e.nci.l,~t .da),gnd, l]eI~samoles. They were used to quantify the amount of diesel, pencil
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pitch and TPH Background by determining the amount of each indicator compound
present in the standards. Correlation factors were then developed that were used to
calculate the amount of each component present in the samples.
Measured concentrations of diesel and pencil pitch using GC/F]~ were compared to
expected concentrations based on the amounts of key indicator compounds detected in
the samples.

A determination of the percent diesel was calculated from the data. The results were
adjusted for the contribution of TPH Background to provide a value that is
representative of the site specific diesel present in the sediments.

The results of the percent diesel calculation were plotted against a mixing curve of
pencil pitch and diesel to show the effect of the TPI-I Background on the
determination.

Results:

The GC/FID chromatograms were reviewed for hydrocarbon patterns resembling the site
specific Diesel and Pencil Pitch standards. Strong correlations with Diesel standard were
observed in Samples HC-S-01, HC-S-25, I-tC-S-34 and HC-S-36. All samples showed at
least some contribution from the TPH Background. However, in these four samples the
diesel pattern was etearty recognizable. Sample HC-S-25 was the most highly impacted
sample.
Aliphatic data has been plotted in bar graphs to show the ratios of key alkane indicator
compounds compared to the site specific diesel standard. All of the samples exhibited a
higher percentage of Total Resolved Alkanes as compared to the standard. This is one of
the characteristics resulting from contribution from the TPH Background. Specifically, the
odd numbered n-alkanes ranging from C25 - C31 have a sigrtifieant impact on this value.
A pattern consistent with the diesel standard is recognized by an increasing percentage of
Isoprenoids U2 - U4, an obvious peak at Pristane and Phytane, the absence of nC17 arid
nClS, and lower C25 - C31 alkane percentages compared to the Pristane and Phytane
levels. The latter characteristic is not seen in the site diesel standard. It is an artifact from
the TPH Background.

It should be noted that the peaks being referred to odd numbered n-alkanes in the C25 -
C31 range are most probably waxes from the biological degradation of plant debris. A
GC/MS analysis was performed on selected aliphatie extracts. The presence of nC25,
nC27 and nC29 were confirmed. The presence of nC3 t was not confirmed, although this
may be a fun~t, ion. ~f.the xelative low concentrations of the compound in the extracts.
There was ~~ata from these confurmation analyses to determine if the TPH
Background was entirely due to natural sources, or if it was a combination of biogenic
material and petroleum. The presence of hopanes in the extract (common indicator
compounds for bunker C fuel oils) was not confarmed, possibly because the concentration
of the TPH Background was relatively low in the samples.

PAH fingerprints were generated using relative percentages’ of the primary PAH
compounds detected in the samples. All of the samples analyzed indicate at least some
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influence from pencil pitch. Even the samples dominated by diesel fuel showed some
indication of a Pencil Pitch fingerprint. This is explainable in that. Pencil Pitch has such a
high percentage of high molecular weight PAHs that very small amounts of the material
will dominate the fingerprint profile.

Table 1 is a data summary showing the concentrations and relative percentages of pencil
pitch, TPH as Diesel and the TPH background (non-diesel). TPH was Calculated as the
sum of these three components. The percent TPH as Diesel has been highlighted in yellow.
This value represents the amount of hydrocarbon contamination that is attributable to the
site specific diesel component. It has been adjusted for the TPH Background present in the
sediments. The percent of TPFI as Diesel + the percent of TPH Background was
calculated and included in the table. This value was used in plotting the sample results
against a mixing curve ofpenell pitch and diesel (Figures 1 - 3).

The last column in Table 1 shows the result of using the mixing curve of diesel and pencil
pitch to calculate the percent diesel present in the samples. This is graphically presented in
Figures 1 - 3. In generating these plots, an attempt was made to factor out the effects of
the TPH Background. This was done by quantifying the ,’maount of TPH Background that
was contributed to the total F1 aliphatie. The correlation factor for this calculation was
based on the amount of TPH Background detected in Samples I-IC-S-40, t-IC-S-39 and
HC-S-38. These samples were selected because there was no indication of site specific
diesel in the sediment. The correlation factor derived from averaging the TPH Background
at these locations was applied to the F1 aliphatic results for all samples. Tkis adjusted F1
aliphatic value was used in detetartining the relative percent PAH present in the sediments.
The relative percent PAFI is plugged into the calibration curve and the percent diesel
present in the samples is generated using a quadratic fit of the calibration data. It was
assumed that if the percent diesel determined from the mixing curve and the percent diesel
+ TPH Background determinations varied by more than 35%, the samples contained too
low a concentration o£ site specific diesel to accurately determine if it was present in the
sediment.

Tables 2 and 3 are summaries of the aliphatic and aromatic respectively. Comparisons of
the various techniques used to assess concentrations of diesel and pencil pitch are
presented in these tables.

In Table 2 (aliphatie data), diesel as a function of pristane + phytane is compared to the
TPH as Diesel measured by GC!FID. In most samples, a high bias can be observed in the
GC/FID values resulting from the addition of the TPH Background to the diesel fraction.
Since the TPH Background does not contain si~,ificant concentrations of pfistane and
phytane, the results calculated using correlation factors are considered more representative
of the contribution of site specific diesel to the sediments. Samples HC-S-01, HC-S-25
and HC-S-34 show the reverse pattern. That is, the calculated diesel concentrations are
greater than the measured amounts. This indicates no significant bias associated with the
TPH Background.

This approach of using correlation factors to determine concentrations of each component
in the TPH mixture was considered a more accurate method than direct measurement from
the GC/FID. Correlation factors are summarized in Table 4.
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Aromatic hydrocarbons have been summarized ha Table 3. The highest concentration of
total PAHs was observed in sample HC-S-19. All of the samples exhibited a fingerprint
that was characteristic of pencil pitch. The penci! pitch component was quantified using
two separate correlation factors (pencil pitch as fluoranthene and pencil pitch as HPAHs).
Results of these calculations showed good agreement in all samples except HC-S-24. It is
assumed that the pencil pitch as HPAHs is less prone to significant deviations due to
experimental error and this technique was selected as the primary quantitation approach.
Table 3 also shows the relative percent PAH that was used in determining percent diesel
via the mixing curve~

A comparison of three different methods of determining pencil pitch conc.entrations in the
samples is presented in Table 3. The results of this comparison show that using HPAH and
Fluoranthene correlation factors to calculate the amount of pencil pitch produces similar
results. The only signigicant outlier was observed with sample HC-S-24. However, the
GC/FID measurements of pencil pitch are prone to a high bias ranging from 30 - t00
percent relative to the calculated values. This high bias is predictable since the use of
GC/FID as prescribed by NWTPH-Dx is not specific and will not differentiate between
pencil pitch hydrocarbons, diesgl hydrocarbons, and background hydrocarbons in the
sample.

Discussion

The techniques used to evaluate the samples for the presence of diesel fuel, to determine if
this fuel can reasonably be linked to diesel collected at the site, and to estimate the percent
of the TPH contamination that may be attributed to this diesel were formulated during a
preliminary investigation in April, 1998. This investigation included analysis of site specific
diesel and pencil pitch standards, the creation of a mixing curve containing these two
components, and the identification of key indicator compounds to be used in evaluating
sediment data.

Sediment samples were delivered to the tab in October, 1999. Upon preliminary evaluation
of screening data, a subset of samples were selected for full characterization. Shortly into
this evaluation, it became apparent that the evaluation techniques developed using site
specific standards would require refinement due to a ubiquitous TPH Background present
in the samples. Upon further analysis, three distinct TPH components were identified:
pencil pitch, weathered diesel fuel, and the TPH Background. The TPH Background is
most probably a mixture of biogenie material and, possibly to a Iesser degree, oil range
petroleum hydrocarbons~

The presence of a TPH Background required the evaluation to include an estimate of the
contribution of this component to the TPH at the site. This was performed by using three
samples that did not show any impact from the site specific diesel fuel. The F1 atiphafic
fraction from samples HC-S-38, HC-S-39 and HC-S-40 was used to establish a
correlation factor for estimating the amount of TPH Background present in the samples.
This was done by summing the amount of nC25, nC27, nC29 and nC31 in each sample.
The amount of these compounds was compared to the total aliphaties and an average
correlation factor was calculated for computing the amount of TPH that could be
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attributed to the THP Background in samples that contained a mixture of both and TPH
Background. Determining the contribution of TPH Background in the samptes allowed for
the continued use of the mixing curve developed during the preliminary evaluation of site
specific standards.

A similar technique was used to determine the amount of diesel and pencil pitch present in
the samples. In this case, the correlation factor was based on pristane + phytane
concentrations in the site specific diesel standard. Since these compounds are not present
in the TPH Background, but are significant components in the diesel fuel, it is assumed
that this technique is a more accurate determination of diesel fuel in the sediments than
attempting to factor out the TPH Background from the TPH as Diesel value measured
using GC/FID. Pencil pitch was calculated using a correlation factor based on the sum of
high molecular ~veight PAHs in the samples. These factors were developed during the
preliminary investigation on the site specific standards.

The results of these calculations have been summarized as a concentration (’PPM) and as a
percentage of TPH in Table 1. A detection limit of 50 ppm was used for the concentration
data. This level was selected because it represented a concentration that could easily be
determined from the analytical data, could be supported by instrument detection limits of
indicator compound used in the calculations, and was high enough to allow a visual
inspection of GC chromatograms to confirm the presence of each TPH component.

Concentrations of each TPH component were calculated from the data. These values were
summed to determine a TPH concentration. The percentage of each component was
determined relative to the TPH in the sediment. The percent dieset reported in Table 1
indicates the an~ount of TPH that is attributed to the site specific diesel.

Table 5 summarizes two evaluations that were performed in order to assess the quality of
the findings. First, the ratio ofnC17 to Pfistane was calculated for each sample. The site
specific diesel standard did not contain any measurable nC17. Therefore, the ratio of these
compounds should be zero (or very etose to zero). It is expected that the TPH
Background may be contributing very small amounts of nC17 to the hydrocarbon in the
sediments. To evaluate the quality of the fingerprint match to site specific diesel, a
threshold value of 0.t was applied to this ratio. That is, if the ratio exceeded 0.1, the
match quality was determined to be weak with a high degree of uncertainty associated
with the percent diesel determination.

The second evaluation involved comparing the calculated pereem diesel (including the
TPH Background) to the percent diesel predicted by the mixing curve. If relative percent
difference between these two values exceeded 30%, the result was flagged (*) to indicate
a potential bias resulting from the TPH Background. That is, contribution from the site
specific diesel may not be accurately differentiated from the TPH Background.

Evaluations of match quality were not performed on samples that contained less than 5%
diesel, At such low percentages it is not possible to accurately differentiate between diesel
and the TPH Background.

The results of these evaluations indicate that the most significant impacts of site specific
diesel are localized in the areas of HC-S-01, HC-S-25, and HC-S-34. Samples HC-S-33
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and I-IC-S-36 also show impact of diesel fuel closely matching the site specific diesel.
However, the presence of low concentrations of n-C17 in the samples may indicate
petroleum contribution from other sources in additior~ to the seep at I-IC-S-25.

Fingerprint matches were also observed at sampIes HC-S-04, HC-S-05, HC-S-06, and
HC-S-07. Based on comparison of calculated and predicted amounts of diesel in these
samples, it appears the TPFI Background is significantly biasing the calculated results.

Samples I-IC-S-02 and HC-S-03 also showed some indication of a diesel fingerprint.
However, the amount of diesel in the samples was too low for differentiated from the TPH
Background.

Conclusions

The following’conclusions are made from the data evaluated in this study:

1. The techniques used to evaluate the sediment samples successfully differentiated diesel
from other hydrocarbon constituents at the site. Furthermore, the diesel contamination
could be quantified in the samples that were subjected to confirmation analyses.

2. Pencil pitch is widely distributed at the site. High concentrations of methylene cNoride
extractable PAHs from pencil pitch result in GC chromatograms that are dominated by
a pencil pitch fingerprint. This is particularly evident from analysis of the aromatic
fraction of the NWTPH-Dx extract.

There is a ubiquitous TPH background at the site. This background appears to be
mostly comprised ofbiogenic material originating from degradation of plant material in
the sediments.

Sample HC-S-25 showed a good match to the T4 Diesel standard. Sample HC-S-34
also has a diesel fingerprint that matches the site specific diesel. Samples HC-S-33 and
HC-S-36 show a low concentration diesel component. However, due to the low
concentration of diesel and the presence of n-atkane hydrocarbons not detected in the
T4 diesel standard, it is not possible to differentiate the sources of diesel range
hydrocarbons at these locations.

There is a good diesel fingerprint at sample HC-S-01. The weathering characteristics
are consistent with those observed in the T4 diesel standard.
The general area around samples HC-S-04, HC-S-06 and HC-S-07 show a distinct,
albeit low concentration diesel component. The samples have very similar alkane
hydrocarbon fingerprints, so it is assumed the diesel observed at these Iocations is
from a common source.

A determination of pencil pitch in sediment is most accurately performed by measuring
key indicator compounds (HPAHs or Fluoranthene) and applying a correlation factor
to compute the amount of pencil pitch in the sample. GCiFID measurements are prone
to high biases resulting from non pencil pitch hydrocarbon content in the sediments.
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Quantitation Report

Signal #I
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GCIS\DATA\011499\0114F046.D Vial: 37
J:\GC15\DATA\011499\0!I4F046,D\0114R046.D
16 Jan 99 "00:44 AM Operator: LLANDAU
K981222-LCS DSL STD AROM Inst : GCI5
F=4 D=I A= Muitiplr:
Jan 26 11:03 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical I0/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #I info : 0,53 mm

Signal #2 Phase: RTX 200
Signal @2 Info : 0,53 mm

Abundance

4000

3500

3000

2500

2000

1500

i000

TIC: 0i!4F046.D

is
7T

¯ £ue Jan ~6 15:52:44 1999
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Signal #I ~
Signal #2 .
Acq On
S .ample     :
Mlsc        :
Quant Time:

Quantitation Report

J:\GCIS\DATA\021299\0212F003.D Vial: 3
J:\GC15\DATA\021299\02!2F003.D\021ZR003.D
12 Feb 99 04:40 PM Operator: LLANDAU
PENCIL PITCH 264 PPM 45S Inst     : GCI5
F=2 D=I A=lO.5 Multiplr: 1.00
Feb 16 7:59 1999

Method : J:\GCIS\METHODS\PPCHOII3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~bundance TIC: 0212F003.D

8000

7000

6OO0

5000

4OOO

3000

2000

I000
-"

~ime-->0.00 5. O0 10.00 15.00 20.00 25.00 30. O0
Abundance

140000

120000

I00000

80000

60OO0

4000O

20000

0

TIC: 0212R003.D

~,~OQ. _    i0.00 15.00 20.00 25.00 30.00

Tue Feb 16 21:50:05 1999
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Quantitation Report

Signal #i : J:\GC!5\DATA\011499\0114F047.D Vial: 38
Signal #2 : J:\GCIS\DATA\011499\0!!4F047.Dk0114R047.D
Acq On : 16 Jan 99 01:26 AM Op@rator: LLANDAUE
Sample : K981028-LCS3 AROM Inst : GCI5
Misc : F=5 D=I A=20.5 Multiplr: 1.00
Quant Time: Jan 26 11:04 1999

Method : J:\GCIS\METHODS\PPCH0i!3.M
Title : Pencil Pitch Special Project ical i0/28~30/9S
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.        : 2 ul
Signal #I Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

TIC: 0!i4F047.D

i000o0

80000

60000

40000

20000

!$

~ime-->0.00
~un~i~ce

i00000

80OOO

60000

40000

20000

0

Fime-->0 O0 ~-~ 5.00 _ I0.00

5.00 I0.00     15,00     20.00     25.00     30.00
TIC: 0114R047.D

iS

15,00     20,00

Tue Jan 26 !5:53:!1 1999

25.00     30.00
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Quantitation Report

Signal #i : J:\GCI5\DATA\021299\02!2F023.D Vial: 14
Signal #2 : J:\GC!5\DATAk021299\0212F023.D\0212~023.D
Acq On : 13 Feb 99 04:51 PM Operator: LLANDAU
Sample : K9807097-031 10X Inst : GCI5
Mist : F=I0 D=I0 A=8.01 Multiplr: 1.00
Quant Time: Feb 16 7:54 1999

Method : J:\GC!5\METHODS\PPCH0!!3.M
Title : Pencil Pitch Special Project ical i0/28-30/98
Last Update : Thu Feb 04 19:54:35 !999
Response via : Multiple Level Calibration

Volume lnj.        : 2 ul
Signal ~i Phase : RTX
Signal #i Info : 0.53

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 ~

TIC: 0212F023.D

20000

15000

i0000

S000

0
Fime-->o.oo
Abundance

20000

15000

i0000

5000

5.00 I0.00     15.00     20.00
TIC: 0212R023 .D

15.00     20.00

25.00     30.00

25.00     30.00

Tue Feb 16 09:16:24 1999 Page 2
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Quantitation Report

Signal ~i : J:\GC15\DATA\011499\011~F076oD Vial: 59
Signal #2 : J:\GCI5\DATA\011499\0114F076~D\0114R076,D
Acq On : 16 Jan 99 09:36 PM Operator: LLANDAUE
Sample : K9807097-032 AROM Inst : GCI5
Misc : F=2 D=! A=II,3 Multiplr: 1.00
Quant Time: Jan 26 10:35 1999

Method :-J:\GCIS\METHODS\PPCH0!!3,M
Title : Pencil Pitch Special Projec~ ica! 10/28-30/98
Last Update : Thu Feb 04 19:54:35 !999
Response via : Multiple Level Calibration

9olume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal ~2 Info : 0,53 mm

%bundance TIC: 0114F076,D

140000

120000

iooooo

80000

60000

40000

20000

0

~ime-->0~00
Abundance

140000

120000

iooo0o

80000

60000

40000

20000

0

5.00 I0.00 25.00 30.0015,00     20.00
TIC: 0!!4R076.D

15.00 20.00 25.00 30.00

Page 2
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Quantitation Report

signal #I : J:\GCI5\DATA\021299\0212F0!I.D Vial: I0
Signal #2 : J:\GC15\DATA\021299\0212F0!I.D\0212R011.D
Acq On : 12 Feb 99 10:13 PM Operator: LLANDAUS
Sample : K9807097-033 40X Inst     : GCI5
Misc : F=2 D=40 A=II.4 Multiplr: 1.00
Quant Time: Feb 16 7:46 1999

Method : J:\GCI5\METHODS\PPCH0iI3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signa! #i Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal @2 Info : 0.53 mm

.hbundance TIC: 0212F011.D

14000

12000

I0000

8000

6000

4000

2000

iS

Fime-->0.00 5.00
~bundance

14000

12000

i0000

8OOO

6000

4000

2000

0
rime-->0.00 5.00

I0.00     15.00     20.00      25.00     30.00
TIC: 0212R011.D

IS

io.0o     15.oo 20.00 25.00 30.00

Feb 16 09:!4:12 1999 Page 2
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Quantitazion Report

Signal #I : J:\GC!5\DATA\021299\02i2F0!2.D Vial: ll
Signal #2 : J:\GCI5\DATA\021299\0212F012.D\0212R012.D
Acq On : !2 Feb 99 10:54 PM Operator: LLANDAU~
Sample : K9807097-034R 10X !nst : GCI5
Misc : F=2 D=10 A=8.40 Multiplr: 1.00
Quant Time: Feb 16 7:46 1999

Method : J:\GC!5\METHODS\PPCH0113oM
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 !999
Response via : Multiple Level Calibration

Volume inj.        : 2 ul
Signal #i Phase : RTX 5
Signal #I Info : 0,53 mm

Signal ~2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~Abundance TIC: 0212F012.D

15O0O

i0000

5000

~ime-->0
.~bundance

00 5.00     i0.00     15.00     20.00     25.00     30.00
TIC: 0212R012.D

15000 iS

i0000

5000

0
~ime- ->0. o0 5.00 i0.00 15 . 00 ~-0 . 00 25 . 00 30 . 00

,le Feb 16 09:14:53 1999 Page 2
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Quantitation Report

Signal #I : J:\GCIS\DATA\OII499\OlI4FO73.D Via!: 56
Signal #2 : J:\GC15\DATA\011499\0114F073.D\0114R073.D
Acq On : !6 Jan 99 07:31 PM Operator: LLANDAUE
Sample : K9807097-035 AROM Inst : GCI5
Misc : F=2 D=I A=9.58 Multiplr: 1.00
Quant Time: Jan 26 10:33 1999

Method : J:\GCIS\METHODS\PPCH0iI3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal @2 Phase: RTX 200
Signal ~2 Info : 0.53 ram

~bundanc~

140000

120000

I00000

8O0OO

60000

40000

20000

Fime-->0.00
Abundance

140000

120000

100000

80000

60000

40000

20OOO

0

Fime-->0-00      5.00

TIC: 0!I&F073.D

5.00    i0.00 15.00 20.00
TIC 0ii4R073 .D

25.00 30 .o0

i0.00 15.00 20.     25.00 30.00
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Quantitation Report

Signal #l : J:\GCiS\DATA\011499\0!I4F07~.D Vial: 57
Signal #2 : J:\GC!S\DATA\011499\01!4F074.D\0114R074.D
Acq On : 16 Jan 99 08:13 PM Operator: LLANDAU~
Sample : K9807097-036 AROM Inst : GCI5
Misc : F=2 D=! A=7~13 Mu!tiplr: 1.00
Quant Time: Jan 26 10:34 1999

Method : J:\GCIS\METHODS\PPCH0!!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Injo        : 2 ul
Signal #i Phase : RTX 5
Signal #i info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

TIC: 0114F074.D

140000

120000

I00000

80000

60OOO

40000

20000

0

iS

Time--.?0.00
%bundance

5.00 i0.00     15.00     20.00     25.00     30.00
TIC: 0114R074.D

140000

120000

100000

80000

60000

40000

20000

o

~me-->0 ~00 5.00 10.00     15,00     20.00     25.00     30.00

Feb 16 09:48:02 1999
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Quantitation Report

I
i
I
I

Signal #i : J:\GCI5\DATA\011499\0114F075.D Vial: 58
Signal #2 : J:\GCI5\DATA\011499\0!I4F075.D\0114R075.D
Acq On : 16 Jan 99 08:54 PM Operator: LLANDAUE?
Sample : K9807097-037 AROM !nst     : GCI5
Misc : F=2 D=I A=7.29 Multip!r: 1.00
Quant Time: Jan 2~ 10:34 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #l Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

i ~Abundance

|
|
I
i
|

140000

120000

I00000

80000

60000

40000

20000

0

~ime-->0.00
Abundance

TIC: 0114F075.D

5.00 10.00     15.00     20.00
TIC: 0114R075.D

25.00

140000

120000

I00000

80000

60000

4OO00

20000

0

Pime-->0

iS

30

00 5.00 10.00 15.00 20.00 25.00 30.00

.flue Feb 16 09:48:12 1999 Page 2
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Quantitation Report

signal #1 :
signal
Acq On     :
Sample      :
Misc         :
Quant Time:

J:\GCIS\DATA\021299\0212F007.D Vial: 6
J:\GCI5\DATA\021299\0~I2F007.D\0212R007.D
12 Feb 99 07:26 PM Operator: LLThNDA~
K9807115-003 10X Inst : GCI5
F=2 D=I0 A=7.19 Multiplr: 1.00
Feb i6 7:45 1999

Method : J:\GCIS\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

,~bundance

15000

I0000

5000

TIC: 0212F007.D

IS

Fime-- >0 .. 00 5.00 i0.00 15.00    20.00    25.00
Abundance TIC: 0212R007 .D

15000

i0000

5000

1S

30.00

o
Fime-->0.00 5.00 10.00 15.00     20.00     25.00     30.00

Tue Feb 16 09:11:14 1999 Page 2
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Quantitation Report

Signal #i : J:\GCI5\DATA\021299\02!2F0i4.D Vial: 12
Signal #2 : J:\GCI5\DATAk021299\0212F014oDk0212R014.D
Acq On : 13 Feb 99 00:17 AM Operator: LLANDAUE
Sample : K9807115-007 10X inst : GCI5Misc : F=2 D=10 A=9.01 Multiplr: 1,00
Quant Time: Feb 16 7:47 1999

Method : J:\GCI5\METHODS\PPCH0il3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume inj.       : 2 ul
Signal #i Phase : RTX 5
Signal ~i Info : 0,53 mm

~ce

20000

15000

!0000

5OOO

0
lime-->0.00
.~bundance

2OOOO

15000

I0000

5OOO

Signa! #2 Phase: RTX 200
SiHnal ~2 Info : 0.53 mm

TIC: 0212F014 ,D

!S

5,00 I0.00     15,00     20.00     25.00     30,00
TIC: 0212R014.D

l

IS

15.00     20,00     25,00     30.005.00    I0.00

Tue Feb 16 09:!5:19 1999 Page 2
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Quantitation Report

Signal #1 :
Signal ~2 :
Acq On     :
Sample      :
Misc    ,    :
Quant ~ime:

J:\GCI5\DATA\021299\0212F016.D Vial: 13
J:\GC!5\DATA\021299\02!2F016.D\0212R016.D
13 Feb 99 01:40 AM Operator: LLANDAU
K98071!5-010 10X Inst : GCI5
F=l D=I0 A=7.40 Mu!tiplr:
Feb 16 7:47 1999

Method : J:\GCI5\METHODS\FPCH0!!3.M
Title : Pencil Pitch Special Project ±cal 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~bundance TIC: 0212F016.D

35000

3OO0O

25000

20000

15000

i0000

5000

~ime-->0.00_ 5.00 10.00 15.00    20.00    25.00
~Abhndance TIC 0212R016 oD

35000

30000

25000

20000

15000

I0000

5000

0

Fime-->0

30 ~00

00 5.00 I0.00 15o00 20.00 25.00 30.00

Q~I2F016.D     PPCH0113~M- Tue Feb 16 09:15:51 1999
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Quantitation Report

Signal ~l : J:\GC15\DATA\021299\02!2F008.D Vial: 7
Signa! #2 : J:\GC!5\DATA\021299\0212F008.Di0212R008.D
Acq On : 12 Feb 99 08:08 PM Operator: LLANDA]
Sample : K9807115-011 50X Inst : GCI5
Misc : F=I D=50 A=I0,4 Mu!tiplr:
Quant Time: Feb 16 7:45 1999

Method : J:\GCIS\METHODS\PPCH01i3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Leve! Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

35000

30000

25000

20000

15OO0

I0000

5000

TIC: 0212F008.D

£ime-->0.00 5,00    ,10.00 25,00     30.0015.00     20.00
TIC: 0212R008.D

I0.00     15.00     20.00     25.00     30.00

~Abundance

35000

30000

25000

20000

15000

I0000

5000

0

Time-->0.00 5.00

’~ue Feb 16 09:12:39 1999 Page 2

00129

KMB00008042



00130

KMB00008043



Quantitation Report

Signal #I : J:\GCI5\DATA\021299\0212F009.D Vial: 8
Signal #2 : J:\GCI5\DATA\021299\02!2F009.Dk0212R009.D
Acq On : 12 Feb 99 08:49 PM Operator: LLANDAU~
Sample : K9807!15-013 4X !nst : GC15
Misc : F=i0 0=4 A=I0.4 Multiplr: 1.00
Quant Time: Feb 16 7:45 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~bundance TIC: 0212F009.D

4500

4000

3500

3000

2500

2000

1500

1000

Fime-->0
Abundance

00 5.00 I0.00 15.00 20.00 25.00 30.00
TIC: 02i2R009 .D

4000

3O0O

2000

I000

~ime-->0 00 5.00 I0.00 15.00 20.00 25.00 30.00

Tue Feb 16 09:13:24 1999 Page 2
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Quantitation Report

Signal #i : J:\GC!5\DATA\021299\0212F010.D Vial: 9
Signal ~2 : J:kGC!5\DATAk021299\02!2F010.D\0212R010.D
Acq On : 12 Feb 99 09:31 PM Operator: LLANDAU~
Sample : K9807115-021 10X Inst : GCI5Misc : F=l D=10 A=9.65 Multiplr: 1.00
Quant Time: Feb 16 7:46 1999

Method : J:\GCIS\METHODS\PPCH0!I3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal @2 info : 0+53 mm

~undance

8000

6000

4000

2000

[ime-->0.00
Abundance

TIC: 0212F010+D

5.00     I0.00     !5.00     20+00
TIC: 02i2R010.D

25.00 30.00

8000

6000

4000

2000

~ime-->0.00
f+ +, i ,. + i ,+i : ,: ,"’"’i"’"’,::~+++’~+-~

5.00            10.00           15.00           20+00          25.00           30.00

~F010.D T~e Feb 16 09:13:49 1999 Page 2
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Quantitation Report

Signal #l : J:\GCI5\DATA\011499\01!4F048.D Vial: 39
Signal #2 : J:\GC!5\DATAk011499\0!I4FQ48.Dk0114R048.D
Acq On : 16 Jan 99 02:08 AM Operator: LLANDAL~:
Sample : K9807169-001 AROM Inst : GCI5
Misc : F=I D=I A=13.8 Multiplr: 1.00
Quant Time: Jan 26 10:21 1999

Method : J:\GCIS\METHODS\PPCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.        : 2 ul
Signal #1 Phase : RTX 5
Signal #i Info : 0°53 mm

Signal #2 Phase: RTX 200
Signal #2 Info

,~bundanc~ TIC: 0114F048.D

15000

i0000

o
rime-- >0 OO 10.00     15.00    20o00     25.00 30.00
~bundanc e TIC: 0114R048 .D

15000

10000

5000

0
rime-- >o. 00

5.00

I

5.00 i0.00     15.00     20.00     25.00     30.00

¯ .i’ue Feb 16 09:30:27 1999 Page 2
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Quantitation Report

Signal #i : J:\GC!5\DATA\011~99\0!I4F049.D Via!: 40
Signal #2 : J:kGCIS\DATA\011499\0114F049.D\0114R049.D
Acq On : !6 Jan 99 02:49 AM Operator: LLANDAUE
Sample : K9807169-002 AROM Inst ; GCI5
Misc : F=2 D=l A=12.2 Mu!tiplr: 1.00
Quant Time: Jan 26 10:22 1999

Method : J:\GCI5\METHODS\PPCH0113oM
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #l Imfo : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 ~n

’Abundance

35O0O

30000

25000

20000

15000

I0000

5000

0

Time-->0 00
~bundance

35000

3OOOO

25000

20000

15000

TIC: 01!4F049.D

5.00 I0.00 15.00 20.00 25.00 30.00
TIC 0114R049 .D

10000

5000

0

.~.0Q ,10.00 15.00 20.00 25°00 30.00

Tue Feb 16 09:31:44 1999 Page 2
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Quantitation Report

Signal #l : J:\GCIS\DATA\011499\0114F050oD Vial: 41
Signal #2 : J:\GC15\DATA\011499\0!!4F050.D\01~4R050.D
Acq On : 16 Jan 99 03:31 AM Operator: LLANDAUE
Sample : K9807169-003 AROM Inst     : GCI5
Misc : F=l D=! A=8.6 Multiplr: 1.00
Quant Time: Jan 26 10:23 1999

Method : J:\GC!5\METHODS\PPCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I ~hase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0~53 mm

~bundance TIC: 0114F050.D

50000

40000

30000

20O0O

I0000

o

Fime-->0.00 30.00
%bundance

50000

40OOO

3OO0O

20000

i0000

o

rime-- >0. O0

5.00 10.00     15 : 00     20,00     25.00
TI( : 0114R050,D

5.00 10.00 15.00 20.00 25.00 30.00

¯ Tue Feb 16 09:28:59 1999 Page 2
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Quantitation Report

Signal #i : J:\GCIS\DATA\011499\0114F051.D Vial: 42
Signal #2 : J:\GCIS\DATA\011499\01!4F05!.D\0114R051.D
Acq On : 16 Jan 99 04:13 AM Operator: LLANDAU~
Sample : K9807169-004 AROM Inst : GC15
Misc : F=! D=I A=8.9 Multip!r: 1.00
Quant Time: Jan 26 10:23 1999

Method : J:\GCI5\METHODS\PPCH01!3.M
Title : Pencil Pitch Specia! Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal ~i Phase : RTX 5
Signal ~I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0~53 mm

TIC: 0!I4F051.D

140000

120000

100000

80000

6OOOO

40000

20000

0

Fime-->0.00
Abundance

I

5.00             i0.00           15.00           20.00           25.00           30.00
TIC 0!I4R051.D

140000

120000

I00000

80000

60000

40000

20000

0

Fime-->0.00 5.00 !0.00 15.00 20.00 25.00 30.00

rue Feb 16 09 : 33 : 44 1999
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Quantitation Report

Signal #I : J:\GC!5\DATA\011499\01i4F052.D Vial: 43
Signal #2 : J:\GCI5\DATAk011499\0114F052.Dk0114R052.D
Acq On : 16 Jan 99 04:55 ~M Operator: LLANDAUE
Sample : K9807169-005 AROM inst : GCI5
Misc : F=I D=I A=9.3 Multiplr: 1.00
Quant Time: Jan 26 10:24 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 !999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #l Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~bundance

35OO0O

300000

250000

200000

150000

100000

50000

0

~ime-->0.00
,~bundance

TIC: 0114F052.D

IS

5.00 i0.00     15.00     20.00     25.00     30.00
TIC: 0114R052.D

400000

300000

200000

I00000

Fime-->0.00 15.00     20.00     25.00     30.00

Tue Jan 26 15:55:45 1999
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Quantitation Report

Signal #I : J:\GCI5\DATA\011499\01!4F053.D Vial: 44
Signal #2 : J:\GC!5\DATAk011499\0114F053oD\0114R053.D
Acq On : 16 Jan 99 05:36 AM Operator: LLANDA~
Sample : K9807169-013 AROM Inst : GCI5
Misc : F=I0 D=I A=15.8 Multiplr~ 1.00
Quant Time: Jan 26 10:25 1999

Method : J:\GCIS\METHODS\PFCH0113.M
Title : Pencil Pitch Special Project ical i0/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal ~! Phase : RTX 5
Signal #l Info - 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance TIC: 01!4F053.D

400000

300000

200000

I00000

0

Fime-->0 00
~bundance

5. O0 I0.00     15.00     20.00     25.00     30.00
TIC: 0114R053.D

50OO0O

400000

300000

200000

I00000

0

30.00

Tue Jan 26 15:56:12 1999
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Quantitation Report

Sisal #I : J:\GCIS\DATA\O21299\O2!2FOO5.D Vial: 4
Signai #2 : J:\GC!5\DATA\021299\0212F005.D\0212R005oD
Acq On : 12 Feb 99 06:03 PM Operator: LLANDAUE
Sample : K9807!69-016 4X Inst : GCI5
Misc : F=I D=4 A=9.7 Multiplr: 1.00
Quant Time: Feb !6 7:44 1999

Method : J:\GCIS\METHODS\PPCH0!I3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 !999
Response via : Multiple Level Calibration

Volume Inj.        : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

%bundance TIC: 0212F005.D

14000

12000

i0000

8000

6000

4000

2000

Fime-~>0
Abundance

oo    5 .oo    io.oo 15.00     20.00     25.00     30.00
TIC: 02!2R005.D

14000

12000

1000O

8000

6000

4000

20OO

o
ri~ ~-~ 1.0 . 00 15.00 20.00 25.00 30.00

T~e Feb 16 09:10:16 1999 Page 2
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Quantitation Report

Signal #i
Signal #2
Acq On
Sample
Misc
Quint Time

J:\GC!5\DATA\021299\02!2F006.D Vial: 5
J:\GCiS\DATA\021299\0212F006.D\0212R006.D
12 Feb 99 06:45 PM Operator: LLANDA~
K9S07169-017 10X Inst ~ GCI5
F=l D=!0 A=I0.7 Multiplr: 1.00
Feb 16 7:45 1999

Method : J:\GCIS\METHODS\PPCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj+       : 2 ul
Signal #l Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

25000

20000

15000

10000

5000

15.00

TIC: 0212F006 +D

~ime-->0.00 5.00 i0.00     15.00
,~bundance TI(

25000

20000

15000

i0000

5000

0
+ ~ , , ,

Pime- ->0 O0 5+00 .1,0 + O0

20+00     25.00     30+00
: 02i2R006.D

20+00 25.00 30+00

~2!£F006".D Tue Feb 16 09:10:53 1999
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Quantitation Report

Signal #I : J:\GCI5\DATA\011499\HARTPPCH\0114F022oD       Vial: 35
Signal ~2 : J:kGC!5\DATA\011499\HARTPPCH\0114F022.D\0114R022.D
Acq On : 15 Jan 99 07:13 AM Operator: LLANDA~
Sample : Site specific diesel Inst : GCI5
Misc : F=4 D=l A= Mu!tip!r: Io00
Quant Time: Feb 12 14:36 1999

Method : J:\GCIS\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #I info : 0.53 mm

Signal #2 Phase: ~TX 200
Signal #2 Info : 0.53 mm

~Abundance TIC: 01!4F022.D

!
!
|

40000

30000

20000

I0000

0

~ime-->0÷00 5.00 i0.00
~Abundance

7T

2S
8T

15.00     20.00     25.00
TIC: 0114R022.D

30.00

40000

3OO00

20000

IS

I0000

ri _re_e_ -_-_ > O.o._ 0___ 5~ .-_O,q ~_ -__-- lO,. 0 o

0~FO22-:D "~PPCK01!%;;M Fri Feb 12 14:40:13 1999

2S           6

15.00 20.00 25.00 30.00

Page. 2
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Quantitation Report

Signal #I : J:\GCIS\DATA\011499\HARTPPCH\0114F019.D      Vial: 16
Signal #2 : J:\GCI5\DATA\OII499\HARTPPCHkOII4FOIg.DkOII4ROIg.D
Acq On : !5 Jan 99 05:03 AM Operator: LLANDAU
Sample : K9807097-031 Inst : GCI5
Mist : F=I0 D=I A=8.01 Multiplr: 1.00
Quant Time: Jan 18 18:55 1999

Method : J:\GCI5\METEODS\PPCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signa! #i info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~undance TIC: 0114F019.D

|
|

15000
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12000
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15.00     20.00
TIC: 01i4R019.D
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Quantitation Report

Signal ~l : J:\GCI5\DATA\011499\HARTPPCH\0114F020.D      Vial: 17
Signal #2 : J:\GCIS\DATA\011499\HARTPPCH\0114F020.D\0114~020.D
Acq On : 15 Jan 99 05:45 AM Operator: LLANDA~
Sample : K9807097-032 inst : GCI5
Misc : F=2 D=I A=II.3 Muitiplr: 1.00
Quant Time: Jan 16 13:36 1999

Method : J:\GCIS\METHODS\PPCH0iI3.M
Title : Pencil Pitch,Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 !999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
signal #l Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~Abundance
70000

600O0

5O0O0

40000
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I0000

0
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Quantitation Report

Signal #i
Signal ~2
Acq On
Sample
Misc
Quant Time

J:\GCIS\DATA\011499\HARTPPCH\0114F021.D      Vial: 18
J:\GC15\DATA\011499\HARTPPCH\0114F021.D\01!4R021oD
15 Jan 99 06:26 AM Operator: LLANDAU
K9807097-033 Inst : GCI5
F=2 D=I A=II.4 Multiplr: io00
Jan 16 13:36 1999

Method : J:\GCIS\METHODS\PPCH0!!3.M
Title : Pencil Pitch Specia! P~oject ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 i999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #I !nfo : 0.53 mm

Signal ~2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~bundance

70000

6OOOO

50000

40000

30000

20000
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Mon Jan 18 18:44:07 1999 Page
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Quantitation Report

Signal #i : J:\GCI5\DATA\011499\HARTPPCH\0114F024.D      Vial: 19
Signal #2 : J:kGCIH\DATAk011499\HARTPPCHk0114F024.D\0114R024oD
Acq On : 15 Jan 99 08:55 AM Operator: LLANDAUE~
Sample : K9807097-034 Inst      : GC15
Misc : F=2 D=! A=8.4 Multiplr: 1.00
Quant Time: Jan 16 13:36 1999

Method : J:\GCI5\METHODS\PPCH0iI3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal ~i Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

TIC: 0!!4F024.D

80000
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40000
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Quantitation Report

Signal #I
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GCIS\DATA\011499\HARTPPCH\0114F025.D      Vial: 20
J:kGCI5\DATA\011499\HARTPPCHk0114F025.Dk0!!4R025.D
15 Jan 99 09:37 AM Operator: LLANDAUE[
K9807097-035 Inst : GCI5
F=2 D=I A=9_58 Multiplr: 1.00
Jan 16 13:37 1999

Method : j:\GCIS\METHODS\PPCH0113~M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.        : 2 ul
Signal ~I Phase : RTX 5
Signal ~i Info : 0.53 ram

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 ram

Abundance TIC: 0114F025.D
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80000

60000
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Quantitation Report

Signal ~i : j:\GCIS\DATA\OII499\HARTPPCH\OII4FO26.D      Vial: 21
Signal #2 : J:\GCIS\DATA\011499\HARTPPCH\0114F026.D\01!4R026.D
Acq On : !5 Jan 99 i0:19 AM Operator: LLANDAUE~
Sample : K9807097-036 inst : GCI5
Misc : F=2 D=! A=7.13 Multip!r:
Quant Time: Jan 16 13:37 1999

Method : J:\GCIS\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal ~i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance TIC: 0114F026.D
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i0.00       15o00       20.00       25.00       30.00
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Quantitation Report

Signal #I : J:\GCIS\DATA\011499\HARTPPCH\0114F027.D      Vial: 22
Signal #2 : J:\GCI5\DATA\011499\HARTPPCH\0114F027.D\0114R027.D
Acq On : 15 Jan 99 ii:00 AM Operator: LLANDAUER
Sample : K9807097-037 Inst : GCI5
Misc : F=2 D=I A=7.29 Multiplr: 1.00
Quant Time: Jan 16 13:38 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #1 Phase : RTX 5
Signa! @I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal ~2 Info : 0.53 mm
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Quantitation Report

Signal #l : j:\GCI5\DATA\011499\HARTPPCH\0114F028,D      Vial: 23
Signal #2 : J:iGCI5\DATAk011499\HARTPPCH\0114F028.D\0114R028.D
Acq On : 15 Jan 99 ii:42 AM Operator: LLANDAUER
Sample : K9807!!5-003 Inst : GCIS
Misc : F=2 D=! A=7.19 Muir\pit: 1.00
Quant Time: Jan 16 13:38 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj,       : 2 ul
Signal #i Phase : RTX 5
Signal #l Info : 0,53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm
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Quantitation Report

Signal
Signal
Acq On
Sample      :
Misc
Quant Time:

J:\GCI5\DATA\011499\HARTPPCH\0114F029.D      Vial: 24
J:\GCIS\DATA\011499\HARTPPCH\0114F029.D\0114R029oD
15 Jan 99 12:23 PM Operator: LLANDAUER
K9807115-007 Inst : GCI5
F=2 D=I A=9.01 Multiplr: 1.00
Jan 16 13:38 1999

Method : J:\GCIS\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical I0/28-30/9S
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Injo       : 2 ul
Signal #i Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 !nfo : 0.53 mm

~bundance TIC: 0114F029.D
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Quantitation Report

Signal #1 : J;\GCI5\DATA\011499\HARTPPCH\0114F030-D      Vial: 25
Signal #2 : j:\GC15\DATAk011499\HARTPPCH\0114F030.Dk0114R030.D
Acq On : 15 Jan 99 01:35 PM Operator: LLANDAUER
Sample : K9807115-010 Inst : GCI5
Misc : F=I D=I A=7.40 Multiplr:
Quant Time: Jan 16 13:38 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Leve! Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal ~I Infio : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 ram

Moundance
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Quantitation Report

Signal #i
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GCIS\DATA\OII499\HARTPPCH\OII4FO35,D      Vial: 26
J:\GCIS\DATA\011499\HARTPPCH\0114F035.D\0114R035.D
!5 Jan 99 05:05 PM Operator: LLANDAUER
K9807115-011 Inst : GCI5
F=I D=l A=10,4 Mu!tiplr: 1.00
Jan 16 13:39 1999

Method : J:\GCIS\METHODS\PPCH01!3,M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 !999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mrs
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! Quantitation Report

Signal #I
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\OI1499\HARTPPCH\OII4FO36.D        Vial: 27
J:\GC!5\DATA\011499\HARTPPCH\0114F036.Dk0114R036.D
15 Jan 99 05:46 PM Operator: LLANDAUEF
K9807115-013 Inst : GCI5
F=I0 D=I A=I0.4 Multiplr: 1.00
Jan 16 13:39 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal ~I Phase : RTX 5
Signal ~i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm
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Quantitation Report

Signal #i : J:\GCI5\DATA\011499\HARTPPCH\0114E037.D       Vial: 28
Signal #2 : J:kGC15\DATAi011499\HARTPPCH\0114F037.Dk0114R037.D
Acq On : 15 Jan 99 06:28 PM Operator: LLANDAU~
Sample : K9807115-021 Inst : GCI5
Misc : F=I D=I A=9.65 Multiplr: 1.00
Quant Time: Jan 16 13:39 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical i0/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal ~i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance TIC: 01!4F037.D
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Quantitation Keport

Signal #i : J:\GCI5\DATA\011499\HARTPPCH\0114F007.D      Vial: 8
Signal #2 : J:\GCI5\DATA\011499\HA~TPPCHk0114F007.D\0!I4R007.D
Acq On : 14 Jan 99 08:42 PM Operator: LLANDAUE
Sample : K9807i69-001 inst : GCI5
Misc : F=I D=I A=13.8 Multiplr: 1.00
Quant Time: Jan 16 13:32 1999

Method : J:\GCIS\METHODS\PPCH0!I3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #l Phase ~: RTX 5
Signal #i info : 0.53 mm

Signa! #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
20OOOO

150000

iooo0o

50000

TIC: 0114F007.D
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Quantitation Report

Signal #1 : j:\GCI5\DATA\011499\HARTPPCH\0114F008.D      Via!: 9
Signal #2 : J:\GCISkDATAi01!499\HARTPPCH\0114F008.Dk0114R008.D
Acq On : 14 Jan 99 09:24 PM Operator: LLANDAUE9
Sample : K9807169-002 Inst     : GCI5
Misc : F=2 D=I A=12.2 Multip!r: 1.00
Quant Time: Jan 16 13:32 1999

Method : J:\GCI5\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project \ca! 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #l Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mra

.~dmundance TIC: 0114F008.D
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Report

Signal ~i : J:\GCIS\DATA\011499\HARTPPCH\0114F009.D      Vial: I0
Signal ~2 : J:\GC!5\DATA\011499\~P, TPPCHk0114F009.D\01i4R009.D
Acq On : 14 Jan 99 i0:06 PM Operator: LLANDAU
Sample : K9807169-003 Inst : GCI5
Misc : F=I D=I A=8o6 Multiplr:
Quant Time: Jan 18 18:30 1999

Method : J:\GCIS\METHODS\PBCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Znj.       : 2 ul
Signal ~i Phase : RTX 5
Signal #I Info : 0.53 mm

Signal @2 Phase: RTX 200
Signal #2 Info : 0.53 mm

140000

2S
120000

100000

80000

60000

40000

20000

0

{ime-->0
.~bundance

00        5 ¯00       i0.00      15.00      20.00      25 . 00
TIC: 0!14~009.D
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Quantitation Report

Signal #! : J:\GCIS\DATA\011499\HARTPPCH\0114F010.D      Vial: ii
Signal #2 : J:\GCIS\DATA\011499\HA/[TPPCHk0154F010.D\011~R0!0.D
Acq On : 14 Jan 99 10:47 PM Operator: LLANDAUE_
Sample : K9807!69-004 Inst      : GCIS
Misc : F=I D=! A=8.9 Multiplr: 1.00
Quant Time: Jan i8 18:31 1999

Method : J:\GCIS\METHODS\PPCH0!!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal ~I Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~undance
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150000
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Qu~ntitatien Report

Signal #i : J:\GCI5\DATA\011499\HARTPPCK\0114F01~.D      Vial: 12
Signal #2 : J:kGCI5\DATA\011499\HARTPPCH\0114F011.D\0114R011.D
Acq On : 14 Jan 99 11:29 PM Operator: LLANDAU~
Sample : K9807169-005 !nst : GCI5
Misc : F=I D=I A=9.3 Mu!tiplr: 1.00
Quant Time: Jan 18 18:32 1999

Method : J:\GCI5\METHODS\PPCH0!I3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #l Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm
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Quantitation Report

Signal #i
Signal @2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\HARTPPCH\0114F012.D       Via!: 13
J:\GCISkDATA\011499\HA~TPPCHk0114F012oD\0!I4R012.D
15 Jan 99 00:ii AM Operator: LLANDAUE
K9807!69-013 Inst : GCI5
F=I0 D=l A=15.8 Multiplr: 1.00
Jan 18 18:33 1999

Method : J:\GCI5\METHODS\PPCH01i3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #i Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
25000

20000

15000

I0000

5000

0
~ime-->0.00
Abundance

20000

15000

I0000

5000

0
Fime-->0 00

TIC: 01!4F012.D

I                         2s

5.00 i0.00      15.00     20.00     25.00     30.00
TIC: 0i!4R012 ~D

7T
6T

2S

5.00 I0.00     15.00     20.00     25.00     30.00

Jan 18 18:43:08 1999 Page 2
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Quantitation Report

Signal #1 : J:\GCI5\DATA\011499\HART~PCH\0114F013oD      Vial: 14
signa! #2 : J:\GCI5\DATAk011499\HARTPPCH\0114F013,D\0114~0!3,D
Acq On : 15 Jan 99 00:52 AM Operator: LLANDAUE
Sample : K9807169-016 Ins~ : GCI5
Misc : F=I D=I A=9.7 Multiplr: 1.00
Quant Time: Jan !8 18:33 1999

Method : J:\GCIS\METHODS\PPCH0!I3oM
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 15 13:24:55 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #i Phase : RTX 5
Signal #i Info : 0.53 mm

Signal ~2 Phase: RTX 200
Signal #2 Info : 0,53 mm

~Abunda~e
200000

150000

i00000

50000

TIC: 0114F013,D

2S

Fime-->0.00
Abundance

150000

I00000

50000

5.00 I0.00     15,00     20.00     25,00 30,00
TIC: 01!4R0!3.D

7T
6T

2S

5.00 !0.00 15.00 20.00 25,00 30.00

Jan 18 18:43:20 1999 Paqe 2
0019-2-
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Signal #i : J:\GC15\DATA\011499\HARTPPCH\0114F014.D      Vial: 15
Signal #2 : J:\GCi5\DATA\011499\KARTPPCHk0114F014.D\0114R014.D
Acq On : 15 Jan 99 01:34 AM Operator: LLANDA~
Sample : K9807!69-017 !nst : GCI5
Misc : F=I D=I A=I0o7 Multip!r: 1.00
Quant Time: Jan 18 18:34 1999

Method : J:\GCI5kMETHODS\PPCH01!3.M
Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj.       : 2 ul
Signal #I Phase : RTX 5
Signal #1 Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

~Abundance

150000

i00000

50000

0

TIC: 01i4F014.D

Fime-->0.00
~--u~anc e

160000

140000

120000

looooo

80000

60000

40000

20000

0

Fime-->0 00

5.00

2S

3H

I0.00      15.00      20.00      25.00      30.00
TIC: 0114R014.D

5.00

7T
6T

2S

I0.00 15,00 20.00 25 o00 30.00

Mon Jan 18 18:43:32 1999 Page 2
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Analytical Results
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NWTPH-Dx Screen Results
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Client:
Proje¢~:
Sample Matrix:

COLUMBIA ANALYTICAL SERVIt-’~, INC.

~ Crower,
Port of Poland Term[rml 4/5624
Sediment

Service Request:
Date Coltecied:
Date Received:

K9807097
10/12/9g

10/I4/98

Semivolatile Petroleum Products
Northwest T?H-Dx

Sample Name:
Lab Code:
Test Notes:

Units: mg/Kg (t~pm
Basis: Dry

Diesel
Lu~ Oil
P~ncil Pitr.&

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis Dilution
Method MRL Fac[or

NWTPH-Dx 25
IqVC~H-Dx ! 00
BWTPH~Dx 25
NWTPH-Dx 0.5
NWI~H-Dx 0.5
NW~H-Dx 05

1
1
1
I
1
1

Date     Date
Extracted Analyzed

I0/2319g 10~31t98
I0/23198 10/31/98
10/23/98 I0t3!198
10/23198 10/26/98
10/23198 10/26198
I0/23t98 10/26/98

Re~lt
Result    Note~

KMB00008110



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

~ Crov.,ser, Inc.
Port of Portland Terminal 4/5624
$mZ_ment

Service Reque~: K9807097
Date ColIeetetl: 10/13/98
Date Received: 10/14/98

Semivolatile Petroieum Products
Northwest TPH-Dx

Sample Name:
Lab Caxle:
Test Notes:

Diesel
Lu~ Off
Pencil Pitch

l~ytaae

HC-VC*I l-S1
Kgg070974313

Prep
Method

Analy~i~ Dilution
Metho~ MRL Factor

EPA 3550B NXVI~H-Dx 25
EPA 3550B NWTPH-Dx 100
EPA 3550B NVvq’PH-Dx 25
EPA 3550B ~H-D~ 0.5
EPA 3550B NI,VI*PH-I)x 0.5
EPA 3550B ISrWTPI-I-I)~ 0.5

t
1
1
1
1

I

Datc     Date
Extracted Analy22d

10/23198 10t3 It98
10/23t98 10/31/98
10/23t98 I0/3 ltgg
10t23/98 10126198
10/23198 10/26t98
10/23198 10126t98

Units: mgKg
Basis: Dry

Result
Notes

<1oo
ND
15e0
ND
BD
tl

B

|
|

B

Approved By:._ ~

The/vlRL is elevated because of matrix interferences.

Date:~~
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ClJeat:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmw~r, Inc.
Port of PorOand Terminal 415624

Sediment

Ser~[ce Rgquest: K9807097
Dlt~ Collected: 10/13t98
Date Received: I0/I419g

Semivotatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-VC-I t-82
K9807097-014

Units: mg/Kg (ppra,
Basis: Dry

|
|
|
I

Analyte

Diesel
Lub~ Oil
Pencil Pitch
Pris~e

Huoraatheac

Prep Analysis Dilution
Method Method ~ Factor

I
1
1
1
I
!

Date Date
Extracted Analyzed

Rr_~t
N0to

10/23/98 10/31198 <lO0
I0/23198 !0/31/98 ND
10123198 I0/31t98 2300
10/23198 10/26/98 ND
10/23/98 10/26/98 ND

10/23t98 10/26/98 24

B The NIRL is elevated because of matrix inteffer~mee~.

|
|

KM B00008112



Peoject:
Sample Matrix:

COLU-5~IA ANALYTICAL SERVICES,

Sediment

Service Request: K9807097
Date Collected: I0/t3/98
Date Received: 10114/98

|
|

Sample Name:
Lab Code:
Test Notes:

Analyte

HC-S~O1
K9807097-031

Prep

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

SemivolatiJe Petroleum Products
Northwest TPH-Dx

Analysis Dilution
Method MRL Factor

NWTPH-Dx 25
NWTPH-Dx 100
NWTPFI-Dx 25
NWTPH-Dx 0.5
NWTPH-Dx 0.5
hqh’TFH.Dx 0.5

1

Date     Date
Extracted AnMyzcd

Units: mg/Kg (ppm
Basis: i~

Result
Notes

10/23t98 10/3t/98 2100
10/23t98 1013 t/98 ND
10/23/98 10/31/98 11000
I0/23198 10/215/98 5.3
10/23198 10/26/98
10~3198 10/26t98 t20

Approved

00200
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Client:
Project:
Sample Matr~:

COLUMBIA ANALYTICAL SERVICES, INC.

Semivolatitc P~troleunl Products
Northwes~ TPH-Dx

Service Request: K9807097
Date Collected: 1011319g
Date Received: 10114/98

Sample Name:
Lab Cole:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pris*2me
Phytml~

F1u~ranthe~e

Prep Analysis Dilution
Method Method MF, L Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWI"PH-Dx 100
EPA 3550B NWTPH-Dx 25
EPA 3550B !ffWTPH-Dx 0.5
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPH-Dx

1
1
1
1
1
I

Date     Date
Extracted Anaty-z~d

lO/23198 I0/31/98
10/23/98 10/31t98
I0/23198 10t3 I198
10/23198 10126198
10/23198 10/26/98
10/23198 10/26/98

Uaits: mg/Kg (ppm~
Basis: Dry

Note,

<2O0 B

52O0
0.5
0.g

58

B The MRL is etevated because ofmatrix inteffer~ee~.

Date:

KMB00008114
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Cede:
Test Notes:

Analyte

Diesel
Lube Oil
Pet~eil Pitch

Phytane
Fluoranthene

COLLIM~IA ANALYTICAL SERVICES, INC.

Hart Cr~ws~r, Inc.
Port of Poland Terminal 4/5624 Service Request: K9807097

Date Colle~ted: I0/13t98
Date Received: I0114/98

SemivolatilePetroleum Products
Northwest TPH-Dx

HC-S-03
K9807097-033 Units: mfh~g

Basis: Dry

Prep
Method

Analysis Dilmlon
Method MRL Factor

EPA 355013 NWTPH-Dx 25
EPA 3550B NWI’PH-Dx i00
EPA 3550B NWTPH-Dx 25
EPA 3550B IqW’I~H-Dx 0,5
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NVCI~H-Dx 05

1
I
I
1
l
I

Date
Extracted Analyzed

Remit
Notes

10/23198 10/3t/98 <100
10/23198 10/3It98 ND
1023/98 10/31198 3600
10/23198 10/26t98 ND
10/23198 10126198 ND

1(}/23t98 10/26198 37

B The MRL is elevated because of matrix interfereaeea.

KMB00008115



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crov,~, Inc.
Port of’Portland T~al 4/5624
Sediment

Service Request: K9807097
Date Collected: 10113198
Date Received: t0/t4/98

SemivolatiIe Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

U~its: m ~f~< ~
Basis: Dry

i

Analyte

Diesel
Lube Oil
Pencil Pitch

F[uoraathene

l~rep
Method

An~lysl, Dilution Date Date Re,nit
Method MBL Factor Extracted Analyzed Result Note,

EPA 3550B NV4TPH-Dx 25 I 10/23198 10/31/98 640
EPA 3550B NWTPH-Dx 100 1 t0/23/98 !0/3t198 lid
EPA 3550B NWTPH-I~ 25 1 10/23198 I0/31198 22e’0
EPA 3550B NWTPH-Dx 1 1 I0/23/9g 10/3 I198 1.3
EPA 3550B NWTPH-Dx 1 1 10/23/98 10131/93 0.9
EPA 3550B NWTPH-Dx 1 1 10/23198 10/3!/98 18

E

EsfimateM ¢~ncentration, The rezult is probably high bia~ due to ~ae presence of Pencil Pitch ia the ~ample.

|
Approved By:

KMB00008116



Client:
Project:
Sample/ffatrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crow~r, Inc.
Port of Poland Terminal 415624
Sediment

Service Requ~l[: K9807097
Date Collected: 10113198
Date Received: 10114/98

Semivolatile Petroleum Produc~
Northwe~ TPH-Dx

Sample Name:
Lab Cede:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch

l~ytaae
Fluoranthene

Un it,~: mgiKg

Basis: Dry

Analysts Dihrtion Date Date Reault
Method MRL Factor Extracted Analyzed Remit Notes

F.,PA 3550B lqWTPIS!-Dx 25 1 10/23/98 10/3 ltgg 550
EPA 3550B NWTPH-Dx I00 I 10/23198 i0]31/98 ND
EPA 3550B NW’I’PH-Dx 25 1 10/23198 10/31t98 !600
EPA 3550B NWTPH-D~ 1 1 10/23198 t0/3 It98 !.5
EPA 3550B HWTPH-D~ 1 I 10/23198 10/31t95 0.9
EPA 3550B HWTPI-I-Dx 1 1 10/23t98 10/3 !t98 15

E

!
|

E Estimated concentration, The re~t is probably high bias due to the presence of Pencil Pitch ~ the ~ample.

KMB00008117



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I/qC.

Hart Crowser, Inc.
Port ofFortland "l’erulinM 41~524
Sediment

Ser~ce RequeM: K9807097

Date Collected: lO/13198
Date Received: 10114198

Sample Name:
Lab Code:
Test Notes:

K9807097~036

Semivolatile Petroleum Products
Northwest TPH-Dx

Uni~: m~g
Basis: Dry.

Analyte

Lub~ O~!
P~iI Pitch
Pr~stan~
Phyiane

Prep
Method

Analysis DHution Date Date Result
Method MRL Factor Extracled Analy~d Re.mlt Notes

EPA 3550B NW’~H-Dx 25 1 I0/23198 10/3tt98 440
EPA 3550B 1WCCTPH-Dx I00 1 10/23198 t0/3It98 ND
EPA 3550B NVCl’PH-Dx 25 1 10/23198 10/31198 19~0
EPA 3550B NW~PH.Dx 1 1 10/23/98 10131198 !.0
EPA 3550B IN’WITH-Dx 1 1 10/’23198 10/31/98 1.0
EPA 3550B NWTPH-Dx 1 1 t0/23t98 10/31198 12

E Estimated concentration. The result is probably kigh biased due to the pres~mc~ ofheaW fuel oi! in the sample.

KMB00008118



C~ent:
Pro~ect:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Port of Portland T~a~zxai 4t5624
Service Request:
Date Collected:
Date ~eceived:

K9807097
10t13/98
10114198

Sample Name:
Lab Code:
Test Notes:

HC-S-07
K9807097-037

Semivolatile Petroleum Prc~acts
Northwest TPH-Dx

Units: mg/Kg (ppm.

Bazis: I~

A~alyte
Prep

Method
Analysis Dilution Date Date Remit
Method MRL Factor Extracted Analyzed Pa~Mt Note~

EPA 3550B HWTPH~D’x 25 1 I0t23/98 10/31198 400
KPA 3550B NVgI’PH-Dx I00 1 10/23!98 10/31/98 ND
EPA 3550B NWq’PFI-Dx 25 1 10/23198 10131t98 t800
EPA 3550B NXVI~H-Dx 1 1 !0/23t98 10/3 tt98 0.8
EPA 3550B lqWTPH-Dx 1 1 10/23/98 10/3 !t98 0.6
EPA 3550B NXVI’PH-Dx ] I I0/23198 I0/31t98 15

E

E ’Estimated c~ncentration. The remdt is probably high bias due to the presence of Pencil Pitch in the sample.

Date:

002-6
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

~ Cmwr~r, the.
Port o£Po~a~d TerminaI 4/5624
Sediment

Analytical Report

Service Request:
Date Collected:
Date Received:

K9~07097
10/13t9g
I0t14t9g

Sample Name:
Lab Code:
Test Notes:

Semivolatile Petroleum Products
North~x~st TPH-Dx

Units: mg/Kg (ppm
Basis: Dry

Anal~e

Diesel
Lub¢ Off
Peadl Pitch
Pd~ane
Ph~e
~uoranthene

Prep Analysis DiIution
Method Method MRL Factor

1
t
I
1
1
1

Date Date
Extracted Anal;rxed

10/23198 10/31t98
10/23198 10/3!t98
10/23198 t0/3t!98
10/23/98 I0/31198
10/23198 10/31f98
10/23198 10/3 tt98

Result Notes

<1oo
ND
t~o
0.6

t6

B

B The/vfR.L is elevated becau.~ o£matrix interferences.

KMB00008120



CHeat:
Project:
Sample Matri_,:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart C~owser, Inc,
Pore of Por0and Terminal 4/$624
Sediment

Service Request: K9807097
Date Collected., 10113198
Date Received: 10114198

S~mivoIatilc Petrol~um Products
No~hwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Units: mgTKg (ppm~
Basis: Dry

A~alyte

Die~el
Lub~ Oil
P~cil Pitch

Phy~u~
Ftu~ranthene

Prep Analy~ Dilution
Method Method MRL Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPH-Dx IO3
EPA 3550B NW]~H-Dx 25
EPA 3550B NWTPI--I-Dx I
EPA 3550B NWTPH-Dx I
EPA 3550B NWTPH-Dx I

1
1
!
I
l
I

Date    Da~e
Extracted Analyzed Result    Note~

10/23198 1013119g <t00
10/23/98 10131/98 HD

10/23t98 10/31/98 3000
10/23/98 10/3It98 0.6
I0a3198 10131/9g ND
10//3198 10/31igg 36

B

B The MR.L is elevated 5ecau..~ of matrix [uterfefeuc..~.

Approved By: J~’-~

008, 8
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Client:
Project:
Sample Matrix:

COLU’IV/BIA ANALYTICAL SERVICES, INC.

Port ot’P~-tlaad T~m~a1415624

Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807097
Date Collected: 10113198
Date Received: 10/14/98

Sample Name:
Lab Code:
Test Notes:

HC-S-]OI
K9807097-040

Analyte

Diesel
Lul~ Oil
Pe~ctl Pitch

Ph~e
i’luoranthene

Prep Analysis DHution
Method Method MRL Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPI-I-Dx I00
EPA 3550B NWTPI-I-Dx 25
EPA 3550B ~N’ITI~-Dx i
E, PA 3550B NV/TPI-I-Dx I
EPA 3550B NWTPH-Dx t

1
1
1
1
1
I

Date    Date
Extracted An ~yred Noles

10/23198 10/3!t98 <I!30
I0/23t98 10131/98 ND
10/23198 10/31t98 19~0
10/23198 I0131193 ND
10/23198 10/31t98 ND
10/23198 1013tt98 16

B

B The MILL is elevated because of matrix interferences.

KMB00008122



CHeat:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Report

Service Request:
Date Collected:
Date Received:

I<9807115
10/14/9~
10/15t98

Semlvolatite Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Units: m~g (i~
Basis: Dry

Diesel
Lube Oil
Pencil Pitch
PHstane

Ftueranthene

Prep Analysis Dtlutlon
Method Method MP~L Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NW2-PH-Dx 100
t~A 3550B NVCfPH-Dx 25
EPA 3550B NWI~H-Dx 0.5
EPA 3550B NW2TH-Dx 0,5
EPA 3550B NWTPH-Dx 0,5

1
1
1
I
1
1

Dale     Date
Extracted AnalyzedResult No|e~

10~4/98 I 1~z/98 <le0
10/24198 11/2/98 /riD
10/2419tt 11t2/98 960
10124/98 11/2/98 ND
10/24198 11/2/9~ ND
10124/98 11D.798 7.4

B

B The MRL is elevated because of matrix interferences.

Approved By: Date:

00210
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Client:
Project:
Sample ~Iatrix:

COLIJM~IA AaNALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Porttand TerftdJ3a1,415624
Sediment

Service Request: K9807115
Date Collected: I0114t98
Date Received: 10115198

SemlvolafiM Petrotettm Product~
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Units: mg~g (~m
Basis: Dry

Analyte

Di~e!
Lube Oil
P~uc[t Pitch

Ph~ne

Prep Analyxis Dilution
Method Method MF2L Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWII~H-Dx It30
KPA 3550B NWTPH-Dx 25
EPA 3550B IqWTPH-Dx 0.5
EPA 3550B Nwq~H-Dx 0.5
EPA 3550B lqWql~H-Dx 0,5

I
I
l
1
I
1

Date Date
Extracted Analyzed

Re.~t
Result Notes

10/24/98 1 I/2/98 <100
10/24198 11/2/98
10/24198 11/2/98 750
10/24/98 1 I/2/98
10/24t98 11/2/98 liD
10/24198 11/2/98 6.6

B

The/vfRL is elevated because of matrix haterfereneea.

00211
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Client:
Proj.ect:
Sample Matrix:

COLUbI~/A ANALYTICAL SERVICES, INC.

Port of Port/and Terminal 415624
Service Request:
Data Col!coted:
Date Received:

K9807115
L0114198
10115t9g

Semivolatile Petroleum l~oducts
Northwest TPH-Dx

Sample Name:
Lab Codo:
Te~t Notes:

Units: mg/Kg @pro"
B~sis: Dr!~

Diesel
Lube Oil
Pencil Pitch
Prista~e
Phyta~e

Prep
Method

Analysis Dilution Date Date Restflt
Method MRL Fair Extracted Analyzed Result Notes

EPA 3550B NW’~H-Dx 25 1 I0/24198 11t’~98 360
EPA 3550B KWTPH-Dx 100 1 10/24198 I I/2/9g ND
~A 3550B NWI’PH-Dx 25 I 10/2419g 1 I/’2/98 1500
EPA 355013 NWI~H-Dx 0.5 1 10/24/98 11/2~9~ 6og
EPA 3550B NWTPH-Dx 0.5 I 10/24198 t I/2/98 0.5
EPA 3550B NWTPH-Dx 05 I 10/24198 11/2/98 t4

E

|
Estimated eonceatration. The result is probably kigh bia..~d due to the presence of Pencil Pitda ia the ~ample.

Approved By: Date:

KMB00008125



Client:
Project:
Sample Matr~:

COLUbIBIA ANALYTICAL SERVICES, INC.

Hart Crows~r, Iu=~
Port ofPor~laad T~nina1415624

Service Requ eal:
Date CoLlected:
Date Received:

K9807115
10114/98
I0t15/98

Sample Name:
Lab Code:
Te,t

Semivolatile Pctloteum Produ¢~
Northwest TPH-Dx

Units: mg/Kg (ppm
Basis: Dry

"Diesel
Oil

Peadl Pitch
Pristaae
Phytane
Fluomnthene

Prep Analy~i~ Dilution
Method Method MRL Factor

EPA 3550B
NWTPH-Dx 25

EPA 3550B NWIPH-Dx 100
EPA 3550B NW’I~H-Dx 25
EPA 3550B NXVI’PH-Dx 0.5
EPA 35fOB NvCrPH-Dx 0,5
KPA J~f0B NWTPH-Dx 0.~

1
I
1
1
!
I

Date Date
Extracted An~yzed

Result
Result Notes

10/24198 1 Itlt98 <I00
!0/24198 1 I/1/98
10/24198 1t11/98
10/24198 1111198     ND
10/24198 1111198
10/24/98 11/1/98 4.

B

B The MKL is elevated because ofmatrix

Approved By: ~

00213
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Client:
l’rojea:
Sample Matrix:

Sample Name:

Test Notes:

Aaalyte

Diesel
Lub~ Oil
Pencil Pitch

COLUbI~IA ANALYTICAL SERVICF~,

~ C ~ow~,
Port o~’PorOand Termin~ 415624

SemivolatiJe Petroleum Products
Northwest TPH-Dx

Service Request: K98071 [
Date Collected: 10/14/98
Date Received: 10115198

Prep AnaIysis DHutionMethod Method MRL Factor

EPA 3550B /qW~H-Dx 25 1EPA 3550B NWI~H-Dx I00 IEPA 3550B NWTPH-Dx 25 IEPA 3550B HWTPH-Dx 0.5 1EPA 3550B NWTPH-Dx 0.5 1EPA 3550B NWTPH-I)x 0.5 I

Date     Dale
Extracted Analyzed Resu|’

10/24/98 11/2/9g <I00
10/2,1198 l 1/~98 ~
I0/24198 1 I/2/98 310
10/24/98 1 i/2/98 ND
10/24/98 1 Dr2!98 ~
10/24198 1 I/2/98 7_2

B
Tile MP, L b elevat~l beeattse of matrix interferences.

KMB00008127



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVIC~S~ INC.

Hart erow~.er,
Por~ of Po~md Terminal 415624

Semivolatile Petroleum Products
Northwez-t TPH-Dx

Service RequeM: K9807115
Da’te Collected: 10/I,1198
Date Received: 10115198

Sample Name:
Lab Code:
Test Notes:

Basis:

il
!!
I!

Lube Oil
Pencil Pitch
Pristane
Phytane
Hueranthene

Prep
Method

Analysi~ Dilution Date Date Result
Method MRL Factor Extracted Analyzed Result Notes

EPA 3550B ~-Dx 25 1 10/24/98 1 i/2/98 410
EPA 3550B IN-WTPH-Dx II30 1 10/24/98 1 t/2/98 ND
EPA 3550B NWTPH-Dx 25 1 10/’24198 11/2/98 1700
EPA 3550B NWI’PH-Dx 0.5 1 10/24198 11/2/98 0.7
EPA 3550B IffW~H-Dx 0.5 I 10/’24/98 1 I/2t98 0.6
EPA 3550B lqW’I’PH-Dx 0,5 1 10/24/98 11/2/98 26

E

il
11
II

F.atimated concentration. The result is probably high bia..md due to the presence of Pencit Pitch in t~e sample.

/
Approved By:     _.    ~ Date:

00215

KMB00008128



|

Client:

Sample M~trix:

COLUMBIA ANALYTICAL SERVICES, I~C.

Hart Cro~rr, Inc.
Port of Por0a~d Terminal 4/5624

Service Request:
Date Col/ected:
Dale Received:

K9807115
10/I4198
I0/15198

Sample Name:
Lab Code:
Test Notes:

HC~q-17

K980711

Semivolatile Petroleum Products
Northwest TPH-Dx

Units: mffKg (a~a)
Basis: Dry

D~esel
Lul~ Oil
P~a¢il Pitch
Pds~aae

Prep An~ysis Dilution
Method Method MRL Facter

EPA 3550B NWI~H-Dx 25
EPA 3550B NWITU-Dx 1!33
E.PA 3550B NWI’PH-Dx 25
’F~A 3550B lqw~H-Dx 0,5
EPA 3550B NWI~H-Dx 0.5
EPA 3550B NV~[’PH-Dx 0.5

1
I
1
1
1
1

Date Date
Extracted Analyzed

Result
Resttlt Notes

10/24/98 11/2/98 <tl30
10/24/98 1 t/2/98
10/24/98 l 1/2/98 I
10/24t98 11/2/98 ND
I0/24/98 11/2/9g
10/24/98 11/2J98 9,3

B

The ~ is elevated because of mah-ix interf~reac.e~.

00216

KMB00008129



Client:

Pr%~ect:
Sample Matrix:

COL~IA ANALYTICAL SERVICES, INC.

Har~ Crow~er, In~,
Port of Port~a=d Terminal 4/5624
Sediment

Service !;~cque~: Kgg07II5
Date Collected: 10114198
Dale Re~ived: 101!5/98

Semivolatile Petroleum Pr~lucts
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Units: mg/I<g
Bas~s: Dry

Lube Oil
P~cll Pitch

Phytaae

Prep Analysis DHufioa
/~iethod Method blRL Factor

1
1
I
1
1
I

Date    Date
Extracled Analyzed

Result

10/24/98 I IF2igg <I00
10/24198 1 t/2/98 ND
IOF24/98 I 1F2d’98 11!30
!0/24198 1 I/2/98 ~
10/24198 !lFZi98 ~rD
10/24198 11/2/98 7.4

B

13 "f’he 2VI~L is elevated beeau~ ofmatdx h~tcffereneca.

Approved By: Date:

00217

KMB00008130



Client:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Port of Port, and T~2tina! 4/5624
Ser’~ice Requeat: Kgg071 t5
Date Collected: 10/1419g
Date Received: 10115t9g

Semivolatilo Petrotettm Pr,xlucts
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC*S~23

K9807115-OlO
Units: m.~g (rrt~m)
Basis: Dry

[!
tl

Analyte

Lube Oil
Pencil Pitch

Prep Analysis Dilniion
Method Method MRL Factor

I
1
1
1
I
1

Date Date
Extracted Analyzed

Re~t
ResuIt ~otes

I0124/98 11 f2./98 <lO0
I0/24198 1 ) f2Jgg t,,rD
10/24198 11 f2,/98 1700
10/24/98 1 i/2/98 0.5
10/24198 1 I/2./98 ND
10/24/98 11 f2./98 14

B

ii
il
l!
i1

B The M2~ i, elevated becatm: of matrix hater~ereace~.

Date: _

00818

KMB00008131



Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

~ C~ows~, [rlc.
Port of Port, and T~rminM 415624

Service Request: K9807115
Dale Collected: 10/14/9g
Date Received: I0t15t98

Semivotatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Units: mg/Kg
Basis: Dry

Diesel
Lub~ Oil
Pe~eiI Pitch
Pristaae

Fluorauthene

Prep
Method

Analysis Dilmion
Method MRL Factor

EPA 3550B NWTPH-Dx 25
EPA 3550B NWI’PH-Dx
EPA 3550B NWYPI’LDx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NVI-fPH-Dx 05
EPA 3550B NWTPH-Dx 0,5

!
1
1
1
1
t

Date     Date
Extracted Analyzed

Re.it
Resttlt Notes

10/24/98 1 I/3/98 <I00
10/24/98 11t3193 BE)
10/24198 ! 1/3198 4500
10/24198 11/3t98
I0/24t98 11/3/98 ND
I 0/24198 I 1/3t9g I00

B

B The MiLL is elevated because of matrix interfer~ees.

KMB00008132



CIien[:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Port ofPortlmad T~ 4/5624
Service Request:

Date Collected:
Date Received:

Kgg07115

10114198
10115/98

Sample Name: HC-S-! 02
Lab Code: K9~071 [5-0!2
Te~ Notes:

Semivolatile Petroleum Pr~lucts
North,;vest TPH-Dx

Units:
Basis:

Prep Analysi~ Dilution
Analyte Method Method M1LL Factor

Diesel EPA 3550B
Lube Oil EPA 3550B
Pencil Pitch EPA ~550B
Pristane EPA 3550B
Phyta~e EPA 3550B
Fluoranthene EPA 3~50B

NWTPH-D~ 25
HWI’PH-Dx t ~0
NWTPH-Dx 25
NWI~H-Dx 0.5
NW1-PH-Dx 0.5
NWIPH-Dx 0.5

1
1
1
I
I
1

Date Date
Extracted Analyzed Result

lO/24/98 I I/3/98 ND
10/24198 11/3198 HI9
I0/24198 I 1/319g 2100
10/24198 11/3t98 ND
1W24198 11/3198 HD
I0/24/98 11/3/98 33

0022O

KMB00008133



Client:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwr, er, Inc.
Port at’Portland Terminal 415624
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S.25
K98O71 !5-013

Service Request: Kgg07115
Date Collected: 10114198
Date Received: 10115193

Units: mg/Kg (plxn~
Basis: Dry

A_aal~e
Analysis Dilution Date Date t/emit
Method MRL Factor Extracted AnalyzedResult Notes

EPA 355013 NWTPH-Dx 25 1 10/24/98 11/2/98 960
EPA 3550B Nw’rPH-Dx l~Xl 1 I0/24/98 1 !i2/98 1160
EPA 3550B N3,V’I"PH-Dx 25 1 10/24t98 11/’2t98 <3t30
EPA 3550B NWI~H-Dx 0~5 I 10/24198 11/2198 7.0
EPA 3550B NWI’PH-Dx 0. S 1 10:24198 11 ,"2/98 6. I
EPA 3550B NWTPH-Dx 0.5 t 10/24198 I I:z/98 4.1

E
B

|
|

E
B

E.cdmated concentration. "I’ha result has been r~ as |ub~ oil, but is probably due to heavy fuel oil in the sample.
The MRL is d~vated bee, au~ of matrix interfcreace~.

Approved By: Date:

KMB00008134



!

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES,

Hart Cmwser, Inc.
P~rt of Po~md Terminal 4/5624

Service Request: K9807115
Date Collected: 10!14198
Date Received: 10/15198

11
!1

Sample Name:
Lab Code:
Text Notes:

Analyte

~esel
Lub~ Oil
Pencil Pitch

Phy~�
Fluoranthcne

HC-S-26
K98071154314

Semivolatil¢ Pctrol~um t~oduct~
Northwest TPH-Dx

Prep Analysis Dilution
Method Method blRL Factor

EPA 3550B NwrPH-Dx 25
EPA 3550B NWTPFI-Dx IN?
EPA 3550B NW~H-Dx 25
EPA 3550B NWTPH-Dx 0.5
I~PA 3550B NWTPI-I-Dx 0.5
EPA 3550B NWTPH-Dx 0.5

I
1
1
1
1
i

Date Date
E~tracted Analy-zed

Units: mg/Xg (ppm
Basis: Dry

Result    Note~

10/24t98 t ID_/98 <i0O B
10/24198 1 t,2/98 ND
10/24198 1 t12/9g 560
10124198 11/2/98 biD
1004198 ! 1/2/98 ND
t0/24/98 I 1D.J98 5.0

The MRL is elevated because ofmaMx interferences.

Date:

KMB00008135



|
Client:
Project:
Sample Matrix:

COLIJMBIA ANALYTICAL SERVICES,

Port ot’Po~Oand T~minal 415624
Sediment

Set-Ace Request: K9807I 15
Date Collected: 10114198
Date Received: I0115/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC--,%27
K9807I 15-015

Units: mg/Kg (ppm)
Basis: Dry

|
Anal~te

Diesel
Lube Oil
Peach Pitch
Pfistane
Phytaae

Analysis Dilution Date Date
Method MILL Factor Extracted Analyzed

EPA 3550B NW’ITH-Dx 25 t 10/24198 11F2198
EPA 3550B NW~H-Dx i00 1 10/24/98 11/2/98
EPA 3550B NW~H-Dx 25 I 10/24t98 1
EPA 3550B NWYP~-Dx 0.5 l 10124198 1 I/2/98
EPA 3550B NWTPH-Dx 0.5 I 10/24t98 11/2/98
EPA 3550B NWTPH-Dx 0,5 1 10/24198 t I/2/98

Result

<I(~
ND
14~
ND
ND
8.1

Result
Notes

B

E

|
|
|

B
E

The MKL is elevated because of matrix hat~a-f’e-fencea,
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Dam:

00223

KMB00008136



Client:

S~mplc Matrix:

Sample Name:
Lab C~te:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Port o£Po~attd Terminal 415624
Sedknem

Semivolatile Petroleum Products
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10/!4/98
Date Received: 10115198

Uoits: mg/Kg
Basis: Dry

Analyte

Die~el
Lube Oil
Peach Pitch
PriStine
Phyta~e

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed

EPA 3550B NWI~H-Dx 25 1 10/24/98 I !/2,/98
EPA 3550B NW’I-PFI-Dx 1f30 1 10/24198 i 1/2/98
EPA 3550B NWTPH-Dx 25 1 t0/24198 11t2/98
EPA 3550B lqWTPFI-Dx 0.5 1 10/24198 11/2/98
EPA 3550B NW’I’PI-I-Dx 0,5 1 10/24t98 1 ltZiD8
EPA 3550B NWTPH-Dx 0.5 1 10/24198 11/2/98

Result
Result Note,

<IOO

I100
0.5
BD
6.1

B

B The M~LL i~ elevated because of matrix int~e~c~.
The red-air is probably high biased due to the Fresenee of heavy t~l oll in the sample.

Date:

KMB00008137



CLient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, ]~C.

~ Cl~a-, tllC.
P~rt of Port!and Terminal 415624
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

Service RequesI: K9807115
Date Colleeted: 10114198
Date Received: 1(1115/98

li
!1
I
!1
II

ll

Sample Name:
Lab Code:
Test Notes:

Diasel
Lube Oil
P~mcll Pitch
~e

Huxrranthene

HC-8-29
K9807115-0t7

Prep
Method

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed

EPA 3550B NWTPH-Dx 25 1 10/24198 11/2/98
E~A 3550B NWTPH-Dx t00 I 10/24198 t 1/2/98
EPA 3550B NWTPFI-Dx 25 I 10/24/98 11/2/98
EPA 3550B NWTPH-Dx 0,5 1 10/24198 1 !/9__/98
EPA 355013 NWTPH-Dx 0.5 1 10/24198 11/2/98
EPA 355013 NW"fPH-Dx 0.5 1 10/24198 11/2/98

Unias: mg/Kg (Ppm
Basis: Dry

Resu/t
Notes

<IOO B
lid
910 E

3.8

B
E

The MRL is elevated b~ause of matrix [uterfere~c.e~
The r~t is probably high biazed due to the presenc~ of heavy fuel oil in the sample.

Approved B~ Date:

00225

KMB00008138



Client:
Proj~t:
$~mple

COLUMBIA ANALYTICAL SERVICES, INC.

Inc.
of Portland Terminal 4/5624

Service Request: K9807t [5
Date Collected: I0114/98
Date Received: 10115198

Semivotatil~ Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-35
K9807115-018

Units: mg/I<g (ppra)
Basis: Dry

~e~I
Lube Oil
Pencil Pitch

Flucmnthene

Analysis Dilution Date Date
Method /ffRL Factor Extracted Analy~ed

~A 3550B NWTPH, Dx 25 1 I0/24198 1
EPA 3550B NWTPH-Dx 1130 1 10/24198 11/7/98
EPA 3550B NWTPI-LDx 25 1 10/24/98 11/2/98
EPA 3550B NWTPH-Dx 0.5 1 10/24t98 1 i/’2J98
EPA 3550B NWrPH-Dx 0,5 ! 10/24t98 11f2/98
EPA 3550B NWTPH-Dx 0.5 I 10/24/98 11/2J98

<1~o
ND
580
ND

2.3

Remalt
Notes

B

E

|
B
E

The lVIRL is elevated becau,.~ of matrix inlmTerenc, e~.
The result is Frol~bly high biased due to the presence ofheaW fit~l dl in the sample.

00226

KMB00008139



CHent:
Pro~ect:
Sample Matrix:

Sampl~ Name:
Lab Code:
Test Notes:

Analyte

Lub~
Pencil Pitch
Pd~�
Phytane

COLUMBIA ANALYTICAL SERVICES, INC.

~ Crowr-~, Inc..
Port ot’Portla.t~d Terminal 4/5624
Sediment

Service Request: K9807115
Dzte Collected: 10114198
Date Received: 10115/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Units: mg/Kg (ppm)
Basis: DO’

Analysis Dilution Date Date Result
Method MRL Factor Extracted Analyzed Renflt Notes

EPA 3550B NWTPt-I-Dx 25 t 10/24t98 11Dd98 <I00
EPA 3550B NWrPH-Dx 10O I 10/24/98 I I~/98 340
EPA 3550B NWTPH-Dx 25 1 10/24198 1 I/2/98 <100
EPA 3550B NWTPH-Dx 0.5 ! 10/24/98 I1/Z/98 ND
EYA 3550B ~VV-iTH-Dx 0.5 I 10/24198 11/2198 !rid
KPA 3550B NWTPH-Dx 0.5 I I0/24/98 11/2/98 1.5

B
E
B

B
E

The MRL is elevated became oftmarix interferences.
Estimated cvneca~tiom Thn result ha3 been repan.ed aa Iube oil, but is probably du~ to heavy fuel oil in the sample.

Date:

00227

KMB00008140



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, I~IC.

Semivolatile Petrol¢um Products
Northwest TPH-Dx

Service Request:
Date Collected:
Date Received:

K_9807115
10/1419g

10t t 5198

Sample Name:
Lab Carrie:
T~t Notes:

Die~el
Oil

PeneiI Pitch
Pris~.ne

Prep
Me,hod

Analysis Dilution Date Dale
Method MRL Factor Exirac~cd Analyzed

EPA 3550B NWI’~I;-I-Dx 25 t 10/24t98 ! 1/2/98
EPA 3550B HWTPH-Dx 100 I 10/24t98 1 tt7./98
EPA 3550/3 UWTPH-Dx 25 1 10/24/98 1 ID.Jg8
EPA 3550B NWTPH-Dx 0.5 1 I0/24198 11/2-/98
EPA 3550B NWTPH-Dx 0.5 I 10/24/98 11/2/98
EPA 3550B HW’fPH-Dx 0.5 1 10/24/98 11/9_/98

Units: mg~Kg (eva:
Basis: Dry

Remit Note~

<I00 B

860 E
ND
ND
2.8

B
E

"I2~, MRL is elevated because oft~uttrix interferences.
The result in p~bably high biazed dtm to the ~ce of heavy fttel oil in the sample.

Date:

KMB00008141



Client:

Sampl~ Matrix:

COLITtCZBIA ANALYTICAL SERVICES, IiNC.

Hart Crowser, Inc.
P~rt of Portland Terminal 4/5624
Sediment

S~rvice Request: Kgg07115
Date CoIIected: 10/14198
Date Received: 10115/98

Semivohdl¢ Petroleum Products
Northwest TPH-Dx

Sample Name:
i_.ab Code:
Test Note.s:

HC-,~33
K9~07115-02

Units: rag/Ks (PTm

Basis: Dry

A~alyte

Lube Oil

Pencil Pitch

Pristan~
Phytan,

H~raathe~e

Analysis DiIufion Date Date Re.suit
Method MRL Factor Extracted Analyze~IResult Notes

EPA 3550B NWTPH~Dx 25 1 10/’24/98 1 I/2/98 230
EPA 3550B NWTPH-Dx 100 1 I0/24198 11/’2J98 4(10
EPA 3550B NWTPH-Dx 25 I 10/24198 11t2/98 <200
EPA 3550B NV,q~H-Dx 0.5 l I0/24198 I t/P~98 ND
EPA 3550B NWTPH-Dx 0.g 1 10/24198 11/2/98 ND
EPA 3550B NW~H-Dx 0,5 I I0/24/98 11/7./98 2,3

E
B

E E~dmated concentration. The r~-ult tins been reported ea lttbe oil, but is probabIy du. to heavy ~ael oil in the sample.
Th, MRL i~ elevated becaus~ of matrix inte~fez~ce,.

00229

KMB00008142



Client:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Cm~, Iac.
Port of Portland T~-minal 415624-06

Service Reque~: K9807169
Date Collected: 10/I5/98
Date Received: 10/16198

Semivolatile Petroleum P~oducts
Northwest TPH-Dx

Sample Name:
Lab Code:
Te~ Notes:

HC-S- I g
K9807169-012

Units: rng/~g
Basis: Dry

Aaatyte

I~e=el
Lub~ Off
Pen~ Pitch

Phytan=
Fluom.n~heme

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550B NV~-]Dx 25
EPA 355DB NWTPH-Dx
EPA 3~50B ~-Dx 25EPA 3550B IqW-I?H-Dx
HPA 3550B NV/FPH-Dx 0.5
EPA 3550B N%VI"PH.Dx 0.5

1
1
1
I
1
I

Da~e Date
Extracted AnalTzcd No~

10/28/98 1114198 <t00
10/’28/9g 11h$/98 ND
10/28/98 11/4/98 2600
I0/28/98 1 I14t98 ~D

10flSY98 1114/98 ~
10/28/98 1114198 26

B

11 The tvIRL is elevated be~aus~ ofmatrLx interferences,

Approved By:

00230

KMB00008143



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

A~at~ca~ R~rt

Hart Crower. ~¢.
Po~ ofP~d T~al 4/562~

SemivoLatile Petroleum Pzoduct~
Northwcs~ TPH-Dx

Sem4ce Requeat: K9807169
Date Collected: 10115198
Date Received: i011619~

Sample Name:
Lab Cod~:
Test Notes:

Die~l
L~ Oil
P~cfl Pitch

Fluoranth~n,

HC-S-! 9
K98071694913

Prep Analysis Dilmlon
Method Method MRL Factor

EPA 3550B NXVITH-Dx 25
EPA 3550B NWTPH-Dx 100
EPA 3550B N%rfPH-Dx 25
EPA 3550B NWTPH-Dx 0.5
EPA 3550B NWTPH-D~ 0.5
EPA 3550B l’q’WTgH-Dx 0.5

1
1
I
1
1
1

E~ra~ed Analyzed

Basis: Dry

Result

io/28/98 11/4/98
lO/28198 1 !/4/9g
10t’28/98 I I/4t98

i0~98 1 I/4/98     <I B
lO~gg 1114198

B

Approved By:

00231

KMB00008144



Pr~ect:
S~nple Matrix:

COLUM~IA ANALYTICAL SERVICE~, INC.

Port of Poland T~ 415624436
Service Reque.~:
Date Collected:
Date Received:

K9807169
10/15/9g
10116/98

Sampl~ Namo:
Lab Code:
Test Note~:

HC4-20
K9807169-014

Semivolatile Petroleum Products
Northw~ TPH-Dx

Units; mg/Kg (~:rm:
Basis: Dry

Diesel
Lube Oil
Pencil Pkch

Phy~ue

Prep Analysis Dilution
Method Method ~ Factor

EPA 3550B Nn,VI’PH-Dx 25
EPA 3550B NWTPH-Dx I00
EPA 3550B IqWTPH-Dx 25
EPA 3550B IqWTPH-Dx 0.5
EPA 3550B NWTPH-Dx 0,5
i~A 3550B NWI’PH-Dx 0.5

1
t
1
1
I
1

Date Date
Extracted Analyzed

10/2g/gg 1114198 <100
10/28/98 1114198 ND
10/28/98 1114/98 3700
I0/28/98 1 ti4t98 ND
10/2g/98 11f4198 0.5
10/28198 1114/98 36

B

I1

B The MRL is elevated because of maLrix ~ntcrfer~mc.~.

Dat~:

0 232

KMB00008145



Client:

Sample Matrix:

COLUb~IA ANALYTICAL SERVICES, INC.

Analytical Report

/Sart Crow~er~ hac.
Port of Poland Terminal 4/5624-(~6
S~em

Service Request: K9807169
Date Collected: 10115198
Date Received: I0t16/98

Sampl~- Name:
Lab Code:
Test Notes:

Dieze!

Pencil Pitch
Pristanc

HC-$-2 t
K9807t69-015

Semivolatile Petroleum Products
Northwe~ TPH-Dx

Prep An~ly~i~ Dilution
Me4hod Method MRL F~tor

EPA 3550B NVCI~I-I-Dx 25
EPA 3550B NWTPH-Dx 100
EPA 3550B N~rI-PH-Dx 25
EPA 3550B NVFf~H-Dx 0.5
EPA 3550B NWTPI-I-Dx 0.5
EPA 3550B NWTPH-Dx 0.5

1
1
!
I
I
1

Date Date
Extracted Analyzed

Rcmflt
Notes

10/28/98 1 !/4/98 <1¢_~ B
10/28/93 1114198 ND
10/28/98 1 I/4/98 I
10/28/98 1114/98
10/28/98 1114198 ND
10/28/98 1!t419g

00233
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Client:
~j~:
S~nple Matrix:

Semivolafilc Petroleum Products
Northwest TPH-Dx

Service Request: Kgg07169
Date Collected: 10/15/98
Date Received: 10116t9g

Sample Name: HC-S-31 Units: mg/KgLab Code: K9807169-016 Basis: DryTest Notes:

Prep Analysis DiIufion Date Date Remit
Method Method MRL Factor Extraeted A~aly2,ed Result Noles

EPA 3550B Nw’rP_H-Dx 25 I 10/28/98 1114198 <100
EPA 3550B NWTPH-Dx 100 1 10/28/98 1 I14/98 310
EPA 3550B !qW~FI-Dx 25 I 10/28/98 I 1/4/98 <100
EPA 3550B BWEPH-Dx 0,5 I 10/28/98 11/4/98
EPA 3550B NWTPH-Dx 0.5 1 I0/28/98
EPA 3550B NW~H-Dx 0.5 1 10/28/98 1114t9g

B
E
B

B
E

The ~ is elevated becaus, of matrix im~’=~mee~.
~t~d ~eentration. The result tu~ been rei:cxt~ as lube oil, but is probably due to h~W fi.~l oil in the sample.

Approved By: ~/

KMB00008147



CUen¢:
Project:
Sample Matriz:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Cmwser, he.
Port o£P(~rfland Termix~ 415624-06
Sediment

Service Request:
Date Co]fleeted:
Date Received:

K980716~
10115198
I0116t9g

0
Sampl~ Name:
Lab Code:
Test Notes:

A~alyte

HC-S-30
K9~07169-017

Semivolatile Petroleum Prc~ducts
Northwest TPH-Dx

Prep Analysi~ Dilution
Method Method MRL Factor

EPA 3550B NW’~H-Dx 15
EPA 3550B ~H-Dx
E~A 3550B lCCFI"PH-Dx 25
EPA 3550B 1,IWTPH-Dx 0.5
EPA 3550B NW’I’PH-Dx 0.5
EPA 3550B NWTPH-Dx 0.5

1
I
I
1
1
1

Date     Date
£xtra,z~,.cd AnMyzed

Units: mg/Kg (1~
Basis: Dry

10/28/98 ! 114198 <I00 B
10/28/98 11/4198
10/28/98 11Pl798 880
10/28/98 1 I14/98
10/28/98 1114t98
10/28/98 1114198

The MR.L is elevated because of matriX interf~encen.

00235
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!1

Cfient:

Sample

COLUMBIA ANALYTICAL S~’.]RVICES, INC.

Analytical Report

~ Cmw~er, Inc.
Port ~fP~rfdand Tcrminal 4/~624-06

Semivolatile P¢troleum Products
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15t98
Date Received: I0/16198

Sample Name: HC-S-36 Uni~; mg/Kg
Lab Code: K9807|69-0~1 Basis: Dry
Te~ Note~:

Die~l
Lube ~
P,ndl Pitch

gluoranthene

Prep Analysfs DiIufion Date Date Remit
Method Method MRL Factor Extracted Analyzed Restdt Notea

EPA 3550B NWTPH-Dx 25 t 10/28/98 11/3198 <i00 B
EPA 3550B NW~H-Dx 100 I 10128/98 1 !/3198 160 E
EPA 3550B NW’IPH-Dx 25 1 t0/28/98 t 10198 <100 B
EPA 3550B NWTPI-I-Dx 0.5 I 10/28./98 11/3/98 ND
EPA 3550B NWI’PH-Dx 0.5 1 10/28798 11/3t98 ND
EPA 3550B NW’fI~-Dx 0.5 1 10/28/98 1113198 0.5

B
E

The MRL ht elevated because of matrix interfere~¢e..
E.rtimated concentration. The result lm been reperted ~ lube oil, but is probably due to heavy f~l oil in the sample~

Date:

KMB00008149



C~ent:

Sample MarrY:

COLUMBIA ANALYTICAL SERVICES, INC.

Port of Po~Ja.~d Terminal 415624-06
Service Request: K9807169
Date CoHe~ed: I0/15198
Date !~ceived: 10116198

Sernlvolatile PetreletLm Products
Northwe:s’t TPH-Dx

Sample Name: HC-S-34 Units: mg/Kg (ppc
Lab Code: K9807169-~02 Basis: D~
Te.s-t Notes:

Aualyte
Prep Analysi~ Dilution Date Date Reml

Method Method MRL Factor Exiracted Analy2ed ~.~ult Not~

EPA 3550B HWTPH-Dx 25 I 10/28/98 1114198 480
EPA 3550B lqwI’PH-Dx 10~ 1 10/28/98 1114/98 650 E
EPA 3550B HWTPH-D~ 25 1 10/28/98 1114198 <200 B
EPA 3550B N’W~H-Dx 0,5 1 10/28/98 1114198 2.6
EPA 3550B HWTPH-Dx 0.5 I 10/28/98 1114198 2.4
EPA 3550B HWTPH-Dx: 0.5 l I0/28/98 1114198 L7

Diezel
Ltt~ Oil
Pencil l~t~h

Ph~anc

B The/vtRL is elevated because of matrix interf~t~ces.
Estimated concentration. The r~mlt has been rqxra~ a~ lube oil, but is probab|y due to heat/fitel oil in the sa~p]~

B

Approved By: Date:
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Cfient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lub~ Oil
Pencil Pitch

Fluoranthene

COLWMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.
Port of Forfland Terminal 415624-~
Sediment

Service Reques�:
Date Collected:
Date Received:

K9807169
I0f1519g
10/I619g

Semivoladle Petroleum Products
Northwest TPH-Dx

Basis: Dry

Prep
Method

Analysis DHution Date Date
Method MRL Factor Extracted Analyzed

EPA 3550B WNTPH-Dx 25 1 10/28/98 t 1/4/98
EPA 3550B ~HoDx 100 1 10/28/98 11/4t98
EPA 3550B ]ffWI"PH-Dx 25 I 10/28/98 1114198
EPA 35f0B BWTPH-Dx 0.5 1 10/28/98 1 I14198
EPA 3550B BWTPI-I-Dx 0,5 1 10/28/98 1 t14/98
EPA 3550B I’IWI’P~.Dx 0.5 1 10/28/98 1

Notea

<lO0
ND
77O
LID

4.4

B

B
E

The IvfP,.L is elevated becau.~ of matrix interferem~es.
The resttlt i~ Ia’ubably high biased du~ to the ~esea¢~ of heavy fitel oil in the sample.

Approved Date:
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H
fl
H

Client:
~’rojeet:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser, Inc.

Port of Portl~md TermlnM 4/5624~0~
Sediment

SemivoIatile Petroleum Products
Notthwe~ TPH-Dx

Service 1R~quesl: K9807169
Dale Collected: 10/15/91
Date Received: 10116198

Sample Name:
Lab Code:
Test Notes:

A~alyte

Di~l
Lube Oil
Pencil Pitch
Pris’~m~

Fiuoranth~e

HC~S-39
K9807169-004

Prep Analy~a DHufion
Me~od Method MRL Factor

EPA 3550B NW’I~H-Dx    25
EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx 25
EPA 3550B NV/ffPH-Dx 0.5
EPA 3550B NWTPH-Dx 05
EPA 3550B ],I3.~’PHoI~ 0.5

1
1
1
1
1
1

Date     DaY.
Extracted Analyzed

Units: mg/Kg (ppm
Basis: Dry

Result
Remit Notes

10/28/98 I I/4/98 <100 B
I0/28]98 1114t98 bid
10/28./98 11/4/98 t200
10/28/98 1 I/4t98 ND

10/28/98 1114/98 liD
10/28/98 ! 114198 9.8

B The MRL is elevated because of matrix int~’fere~ee~.

Approved By:
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Client:
P~je~:
Sample Matrix:

Service Request: K9807169
Date Co~Jected: lCJ/15/gg
Date Received: I0/1619g

SemivoLatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab
Te~t Notes:

K9807169-~05

U
I1
11

Diesel
Lube Oil
Penell Pitch

Prep Analysis Dilution
Method Method MRL lCac~or

EPA 3550B ~H-Dx 25
E?A 3550B !qW’~H-Dx
EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPI-I-Dx 0.5
EPA 3550B Nw’rPH-Dx 0,5
EPA 3550B NWI’PH-Dx 0,5

1
1
1
1
1
1

Date Date
Extracted Analyzed

R~t
Notes

10/28/98 11t4/9g <I00
10/28/98 11/4/98 ~
10/28/98 11/4/98 2100
10/28/98 1114198 ND
10/28/98 1t/4/98 ND
10/28/98 11t4198 26

B

The MRL is elevated becau~ of matrix haterfcr~ees.

Date:

00240
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Sample B’la~rix:

COLITMBIA ANALYTICAL SERVICES~ INC.

P~rt of Fort]and Terrrth~ 4/5624,.06

SemivolaOJe Petroleum Products
Northwest TPH-Dx

Sample Name: HC-S~44 Un~t~: mgiKg (ppm
Lab C~e: K9807169-~(~6 Basis: Dry
Trst Notes:

A~e
Pr~p Amalysis Dilution Date Date Result

Method Method MRL Factor Extracted Analyzed Remflt Notes

EPA 3550B NWTPH-Dx 25 1 10/28/98 t I/4/98 <|00
EPA 3550B NWI’PH-Dx !00 I 10/28/98 1114198 390
EPA 3550B NW’t’PH-Dx 25 1 10/28/98 1 t14/98 <100
EPA 3550B l~H-Dx 0.5 I 10/28/98 1114/98 ND
EPA 355013 l~H-]~x 0.5 1 10/28/98 11N/98 ND
EPA 3550B NWTPH-Dx 0.5 1 I0/28/98 11/4/98 L6

B
E
B

B
E

The ~vflV, L is elevated becaus~ of matrix interferences.
~ concentration. Th~ result has been reported as lube oil, but is i~obably due to heavy fuel oil in ths sample.

00.241
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Cllent:

SampIe Matrix:

SampI~ Name:
Lab C~e:
Test Note.s:

Semivolatile Petroleum Products
North~t TPH-Dx

Service Request: K9807169
Dale Collected: 10115198
Date Received: 10/16t98

Units: mg/Kg (ppm
Basis: Dry

Diesel
Luhe Off
Pencil Pitch
Pfi~.ne

Fl~ranthen=

Prep Analysis Dilution Dale Dale
Method Method MRL Factor Extracled Analy~eti

EPA 3550B lq3hrl’PH-Dx 25 1 10/2g/98 11/4/98
ti~PA 3550B NW’i~-Dx 100 1 10/28/98 1114198
EPA 3550B NWTPH-Dx 25 I 10/28/98 II14/98
EPA 3550B NWI~I-I-Dx 0.5 1 10/28/98 1114198
EPA 3550B lq~I-I-Dx 0.5 1 I0/28/98 1114198
EPA 3550/3 lqWTFH-Dx 0.5 1 10/28/98 111dt98

Result

<IOO

720
!rid
ND
3.2

B

13
E

The IVfRL is elevated because of malrix hterfereace~.
The result is ymbably high biased dun to the ~esen~ of heavy fuel oil in lhv sample.

Date:

0 242
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C~ent:
Project:
gamble Matrix:

COLUMB/A ANALYTICAL SERVICES, INC.

Analytical Report

Port ~f Poland Tennlnal 4156244~6
Service Request:
Date Col!e~cd:
Date Received:

K9~O7169
10/I5198
1011619g

Sample Name:
Lab Code:
Test Notes:

Sen/volatile Petroleum Products
Northwest TPH-D×

Basis: D~,

Analyle
Prep Analysis Dilution

Method Method MRL Factor

EPA 3550B IqVCI~H-Dx 25
EPA 3550B lqWTPH-Dx I00
EPA 3550B NW2~H-Dx 25
EPA 3550B NWI~H-Dx 0,5
EPA 3550B NWTPI-t-Dx 0,5
EPA 3550B lqWFPFI-Dx 0~5

I

t
1
1
1

Date     Date
Extr~od Analyzed

Re~t
No~

I0/28/98 ! 174198 <I00
10/28/98 I 1/4t95 ND
10/28~98 1114/98 1800
10/28/98 1114198 ND
10/28/98 1 It4t98 ND

10/28/98 1114198 I5

B

B Th,~ MB, L is elevated because of marx iaterfereac~.

KMB00008156



Client:

Sample Matrix:

COLIYM:BIA ANALYTICAL SERVICES, INC.

Haft Cro~er,
Pert o~Pertiand Termtr~I 415624-06
Sedtmem

Service Request:
Date Co~lected:
Date Received:

K98o7169
1 ot 15198
lo116/98

Scmivola~e Petroleum Products
Northw~ TPH-Dx

Sample Name:
Lab Code:
Test Not~:

Units: mg/Kg (ppm
Basis: Dry

D~I
Lube Oil
P~dl Pitch

Phytaae
Fluoranthe~e

Prep Analysis Dilution
Method Method MRL Factor

I
1
I
1
1
1

Da~e Date
Extracted Analyzed

Result
No|es

10/2g/98 1114/98 <IOO
10/28198 I 1t4/98 bid
10/28/98 11/4/98 2400
10/2g/98 1114t98 ND
10/28/98 1114/98 ND
10/28/98 11/4/98 23

B

B The ~ is elevated because of matrix tnterfere~

Approved By: Date:
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GC-FID Confirmation Results
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l~roj~ct:

Sample Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-$4)6
HC-S-07
l~¢thod Blank

COLUMBIA, ANALYTICAL SERVICES, INC.

Hart Crowser, lac.
Port of Por0and Terminal 415624
Sediment

Service Request: K9807097
Date Collected: 10113/98
Date Baceived: I0/14198

Date E~tracted: 10/23/98
Date Analyzed: l!l 1-~12/99

Total Petroleum Hy~as as Die~el and Pencil Pitch
GC-FID

Units: mg~g (ppm)
Dry Weight Basis

An~: Diesel Pencil l~tch
Mettrod Reporting Limit: 25 25

Lab Code

K9807097-031 640 4300
K9807097-032 130 3400
K9807097-033 600 3300
K9807097-034 360 1500
K9807097-035 320 890
K9807097-036 270 940
K9807097-037 180 970
K981023-MB biD 340~

DaM:

KMB00008159



CHent:
Project:
S~mple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Hart Crowser,
Port of Port, anti Terminal 415624
Sediment

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Total Petroleum Hydrocarbons as Diesel and Pencil Pi~ch
GC-FID

U~it~: mgiKg (ppm)
Dry Weight Basis

K9807115
I0/I4198
I0/15/98
10t24/93
111 t-2/12/99

Sample Name

HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
Method Blank

Analyte: Diesel Pencil
Method Reporting Limit: 25 25

Lab Code

K9807115-O03 160 I3~0
K9807115-007 190 14043
K9807115-0 I0 160 1200
K9807115-011 130 2800
K9807115-013 660 960
K9807115-02I 210 570
K981024-MB ND ND

i!
[I
il

Date: "q.~’/b/’~’ ............

00247
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Client:
Pro~ect:
Sample Matrix:

Sample Name

HC-S-36
HC~S-34
HC-S-40
HC-S-39
HC~8-38
HC-S-19
HC-S-31
HC-S-30
Method B/ank

COLUMBIA ANALYTICAL SERVICES, INC.

Hazt Crowser, Inc.
Port of Portiaud Terminal 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Total Pvtmleum Hydrocadmns as D[eset and Pencil Pitch
GC-FID

Units: mg~g ~pm)
Dry Weight Basis

Analyt~: Diesel
Method Reporting Limit: 25

Lab Code

K9807169
t0/15/98
10/16/98
I01"28/98
1/11-2/12/99

Pencil Pitch
25

K98071694~I 100 i00
K98071694)02 360 430
K9807169-003 99 310
K9807 I69-004 120 610
K98071694)05 110 1500
K9807169-013 1 I0 11000
K9807169-016 120 250
K9807169-017 110 780
K981028-MB ND HD

KMB00008161



Alkane Hydrocarbons by GC-FID
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Oatafile
Acq On,
S~,rrtple
tOi’sc

: J:’tGC15’OATA~011499~-tARTALKN~114FOZ2.O
: 15Jan99 07:13AM
: 8~e specifio ~ese!

Method : A_EPHPAH.MTH
Tffle : AJiphafic HydroCarbons (nC8 - nC40)
Volume inj. : 1.0uJ Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
S[gnal #1 Info : 0.53

Compound RT#I RT#Z

Target Compou=n~ds

Operator:. LLANDAUER
[nst : GC15

F=FinalVorume (mls)= 1
D=Dilution Factor= 1

A=Arncun{ Extracte~ (g or mL)= !
Con’~ersion Factof=(F’O)lA= 1

Matrix= Wa~e~

Reported
Solution Solution OAglna] Orlgfnal VaJue

Resp#1 Resp#2 Conc.#1 Conc#2 Conc.#’l . _Co_n_c.#’2 UnRs ~

1 ) Oecane 0.flO 0.00 0 0 0.00 0.GO 0,~O 0,O0 p~b 0.00
2) Undecane 0.03 5.~6 0 5124 0~00 1.92 0.00 1.92 ppb
3) Dodecane 0.(]O 6.86 0 2920 0.03 1.02 0.(:K] 1.02 ~pb                0.00
4) Isoprenoid U1 8,76 7.70 21678 22925 8,07 8.12 8.07 8.12 ppb 8.07
5) Tddecane 0.00 0,00 0 0 O,C~ 0.{;0 0,00 0.03
6) lsopren~ld U2 9.93 8.63 26950 21578 9.39 7°56 9.3.9 7.56 ppb 9.39
7) Tetradecane 10.18 0.00 5367 0 1,53 0.00 1.83 0.00 ppb O.(X~
8) tsoprenoid U3 10.98 9.39 31956 25304 10,91 8.49 10.91 8.49 ppb 10.91
9) Penladecane 0.00 0,00 0 0 0.OO 0.00 0.(X:) 0.00 ppb 0.03
10) Hexadecane 0.00 10.66 0 12555 0,03 4.17 0.00 4.17 ppb 0.00
tl) ~sopreniod U4 13.19 11.36 31630 ~30686 10.69 10,19 10.69 t0.19 ppb
12} Hepladecane 0.00 O, OO 0 0 0.00 0.00 0.00 0,03 ppb 0,00
13) Pristane 1&83 12.00 50486 52234 17.63 17.23 17,63 17.23 ppb 17.63
t 4) Octadec~ne 0.00 0.00 0 0 0.03 O.O0 0.00 0.03 ppb 0.00
15) Phytane 14,95 13.05 36921 30181 ’J3o19 I0.37 13.19 10.37 ppb 13.19
16) Nonadecane 0.03 0.00 0 0 0.00 13.00 0.00 0.03 ppb
17) ~cosane 0.00 0,00 0 0 0,00 0.00 0,00 0.00 p~b 0.O0
t8) Henefc.o~ane 0.00 0.00 O 0 0.00 0.O0 O.00 0.00 ppb 0.03
t9) Docosane 0.03 0,00 0 0 0.03 0.00 0.03 0.00 ppb D.00
:20) Tdcosane 0,03 0.O0 0 0 0.00 0.00 0.00 0.00 ppb
21) Tetracos~ne 0.00 0.00 0 0 O.OO 0.00 0.00 &00 ppb 0.03
22) Pentacosane 0.O0 0,00 0 0 0.00 0.00 0.03 0.00 ppb 0.(:X)
23) Hexacosane 0,00 0.03 0 0 0.00 0.00 0.1~ 0,00 ppb 0,03
24) Heptacosar~e 0,O0 0.03 0 0 0oO0 0,(X3 0.00 0.03 ppb 0o00
25) Oclacos~ne 0.()O 0.00 0 0 0oO0 0.00 0.00 0.CO ppb 0.00
26) N~nacos~ne 0.00 0,00 0 0 0.03 O.CO 0.00 0.(~0 ~pb
27) Tdacontane 0,CO 0.O0 0 0 0.03 0.00 0.03 0.03 ppb 0.03
28) Henldacontane 0.GO 0+03 0 0 0,03 0.00 0,00 0.00
29) Dotn’acontane 0.00 0.00 0 0 0.00 0,00 0.03 0.00
30) Tritriacontane 0.00 0.00 0 0 0,CO 0.00 0,00 0.O0 ppb
31) Telratfiaconla~e 0.00 0.00 0 0 0.03 0,O0 0.00 0.00 ppb 0,00
3~) P ent~trlacont~a,ne 0000 0.00 0 0 0.00 0.00 0.03 0.t73 ppb 0,00
33) Hexaldacontane 0.00 0,00 0 0 0.00 0,~:) 0.00 0.00 ppb 0.00
34) Heplabiaconlane 0.CO 0,00 0 0 0.00 0.00 0.00 0,00 ppb 0.00
35) Oclalr~aconlane 0.03 0.00 0 0 0,03 0.00 0.00 0.0O p~5 0.00
36) Nonatdaconlane 0,00 0.00 0 0 0.00 O.tX) O.OO 0.00
37) Tettaconlane 0.03 0.00 O 0 O.(}0 0.03 0.03 0.00

Total Resolved ALKANE8 ~RA): r~.sa ppb
Total ISOPRENO|!~ {TI): ~.~ ppb

T~I’TP.~-TI): Ioo.0o ,"

Evaluation 2: ~ malch TPH B.~¢~gt~u.d |dtt, s,=| range): 0 ppm

o025o
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Acq On
Sample
Mist

Method : A_EPHPAH.M3"H
Title : Al[phal~c Hydrocarbons (nC8 - nO40}
Volume Inj. : 1.0ul ,S~gnat #2 Phase : RTx-200
Skjnal #1 Phase : RTx,5 Sig’na| #2 Info : 0.53
Signal #1 Info : 0.53

V~al: 6
Operato~ LLANDAUER

lnst : GC15

F=F[naI Volume (mls)= 5

A~Am~ur~t Extracted (g or mL)= 20,:2
C~vers~on Factor=(F’D)lA= 0.24752

Matrix= Soi~

Solution Solution Original Original
Compound RT#I RT#?. Resp#1 Resp#2    Conc.#l Co r~c#’Z Conc.#l Conc,#’Z Units

Target Compou.n~ds

Repotted
Val’ue

0.CO
0.00
0.00
0.03
0.03
0.00
0.03
0.00
0.03
0.03
0~03
0.~

0÷CO
0.03
0.00

0,(X)

0.03
0,03
0.CO
0,03
0.00

0.00
0.00

0.00

0.03

Total Resolved ALKANES {TP-..A}: 0,00 ppm
Total IS OP RENOiD~ (TI): o.co ppm

Evahlal]on 1: �~:x~ rnatc~ c~-c31 Odds: 0 ppm

" ~ivisioa by 0 = I(:~0 t’¢r e~’ak~t~on.

0114FC05.0
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Acq On
Sample
Misc

: J:XG C 1 b’3DATA,,01149<31HA RTALKN~O114F006. D
: t4 Jan ~’3
: Rg~1(T28-SL
: F=5 D=I A=20.5

Method : A_EPHPAH,MTH
T~lfe : AJiphatic Hydrocarbons (nC8 - nC40)
Volume Ini. : 1.0ul Signal #2 Phase : RTx-2CO
Signal ~fl Phase : RT×-5 Signal ~2 Info : 0.53
Signat #1 Info ; 0.53

Compound RT#I RT#2

Target Compounds

t) Decane 5.62 4_22
2) Undecane 6.94 5.70
3) Dodecane 8.04 6.85
4) Isoprenoid U1 8.76 7.70
5) Tffdecane 9.04 7.83
6) lseprenoid U2 9,93 8.63
7) Tetr~decane 10.22 8.7!
8) ~soprenoid U3 10,98 9,40
9) Pentadecane 11.45 9.64

’ 10) Hexadecane 12.63 10,71
tt) Is~pfen{~lU4 13~19 11,37
!2) Heptadecane 13,77 t t,76
I3} Pdstane 13.83 t2.0t
~4} Octadecane 14.85 12.77
15) Phytane 14,95 13.05
t8) Nonadecane 15.88 13.73
17) Eicosane 17.02 14.65
18) Hene~cosane 17.97 15.52
19) Oocosane 18.71 16.42
2~) Tdcosane 19.34 17.37
21) Telracosane 19.88 18.10
22) Pen{acosane 20,37 18.71
23) Hexacosane 20.81 19~23
~4) Heptacesane 21.23 19.70
25) Octac~sane 2t.61 20.tl
26) Nonacosane 0,00
27) Tfiacontane 0.00
2~) Henldacontane O,QO 0,00
29) Ookiacontane 0.00
30) Tdb~acontane 0.00 0.00
31) Te~a~acontane 0.00 0.00
32) Pen~aldacontane 0.00 O.O0
33) Hexa~iac~ntane 0,00 O,Oi3
34) Hepl~tdac~nlane 0.00
35) Octaltiacontane 0.00
36) Honatriacontane 0.(30 0.00
37) T~tracontane O J30 0.00

Vfal: 7
Operat¢~ LLANOAUER

Solution Solution Original Original
Resp#1 Re s_p~_ 2_ _ _ _C_o_n_~._#l_ _ _ _Co_n_ ~c~_ _ _ C_o_n_¢._#l_.. _C o_n_c._#~_ _ _ _Unit_s_

60717 56292 20.15 20.70 4.92 5.05 ppm
101686 105766 35.52 39,57 8,66 9.65 ppm
10£650 121852 40.83 42.52 9.$6 I0.37 ppm

44741 23435 16,~6 8,30 4.(]6 2.02 ppm
117965 129865 4t,I1 45,48 10.03 11.0,9 ppm
33575 .’2~96 11,70 8~93 2,85 2. t 8 FPm-

140326 11.9694 47.~2 40.14 11.69 9.79 ppm
44917 43368 15.34 14,54 3.74 3.55 ppm

148777 138764 51,09 46.92 12.46 11.44 ppm
133507 129283 45.11 42.94 11.00 10.47 ppm
52484 36886 17.73 12.25 4.33 2.c59 ppm

119838 113207 41.13 39.64 10.03 9.67 pprn
64395 65347 22.49 21.56 5.48 5.26 ppm

100134 97885 33.$6 33.40 8.28 8.15 ppm
49995 42476 17. 87 14.59 4.36 3, 56 p pm
86041 78326 29.23 26.67 7.13 6.51 ppm
64708 66365 21.69 22,73 5.29 5.54 ppm
45699 44938 16.18 t6.12 3.~5 3.93
29276 32665 9.83 ~ t ,23 2.40 2.74 ppm
17422 15886 5,87 5,50 1.&3 1.34 ppm
£640 9038 3.07 3.02 0.75 0.74 ppm
51 04 4374 1.67 1.47 0,41 0.36 ppm
2750 2534 0.~0 0.85 0.22 0.21
1738 1191 0,57 0.40 0.14 0.10

701 697 0.22 0.22 0.05 0.05 ppm
0 0 0.00 O~00 0.00 0.00 ppm
0 0 0.00 0.00 0.CO 0°(30 ppm
0 0 0.0O O.(X) 0.00 0.00 ppm -
0 0 0.00 0.00 0.60 0.0~ ppm
0 0 0.(X~ 0.00 0.00 0.00 ppm
0 0 0,00 0.00 0,O0 0.00 pFm
0 0 0.00 0.00 0.130 0.00
0 0 0.00 0.00 0.~0 0.00 ppm
0 0 0.00 0.00 0.00 0.00 ppm
0 0 0.00 0.00 0.00 0.o0 ppm
0 0 0.00 0.00 0.00 O.(X) ppm
0 0 0,00 0.00 0.00 0,~ ~pm

Repotted
Va|ue

4.92
8,66

4.06
10.03
2.85

11.69
3.74

12.46
11.00

4.33
10.03
5,48
8,28
4.36
7.13
5.29
3,95
2.40
1.43
0.75
0.41
0.22
0.14

0~00

0.(~0

0.00

Total Resolved ALKANES (TRA]: 133.~z ppm
Total ISOPRENOIDS ~1]: 24.82 ppm

T~{’r RA.11): o, z3
C25~31 O~dL~: ~.55 p~

TPH ~Backg~ound {dt~=e! ra.;-}: 14 ppm
TPH B=~:kgroun~f {C10. C06) 19 ppm
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: J:\GC15"~DATA’~11499~HARTALKN~0114F019,0
: 15JanS’90’5.03AM
~"K9807097-O31
: F=10 D=I A=8.01

Method : A_EPHPAH.MTH
Tille : A~tlphatic Hydtc~"~d:~ns (nC8 - nC40)
Volume Inj. : 1.0ul S~al #2 Phase : RTx-2~
Signal #1 Phase : RTx-5 S~gna] #2 lnfo : 0~53
S~gnal #1 In~o : 0.53

Vial: 16
Operato~ LLANDAUER

lnst : GC15

F=Final Vdume (mls)= 10
D=Ditutien Factor= 1

A=Amount ~dracted (g or mL)= 8.01
Conversion Factor’=(F*O)lA= 1,24844

Malrfx= Water

Compound RT#1 RT#2.

Target Compounds

Reported
Solution 8olutton Original Or]glna! Value

Resp#l Resp#2 Cone.#1 Cone#2 Cone=#_1.. _Co_n_co_t~__ _ _U_nff_s_
~

"~) Oecane OX~) 0.03 O 0 0,CO 0J30 0.00 0.00 ppb 0.00
2) Undecane 0.00 0.00 0 0 0.~3 0,00 0,00 0.03 ppb
3) Oodecane 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppb 0.~4) tsoprenoid UI 8.~ 7.71 419 203 0.16 0.07 0.19 0.~ ppb 0.19
5} THdecane 0.~ 0,~ 0 0 0,~ 0.~ 0.~ 0.~ ppb 0.~
G] ~sop~eneid U2 9.93 8.~ 1~9 678 0.36 0.24 0,~ 0,30 ~pb 0,~
~ Tel~ade~ne 10.19 0.~ ~ 0 0.10 0.~ 0.12 0.~ ppb O.~8) lsopreno~d U3 10=~ 9.~0 1617 1~ 0.~ 0,56 0.69 0.70 ~pb 0.~9) Penlad~ne 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppb 0,~

10) Hexadecane O.~ 0,~ 0 0 0.C~ 0.~ 0.~ 0.~ ppb 0.~
11) tsopteni~ U4 13,19 1L37 ~ " 3740 t,~ 1,24 1.~ 1.55 ppb 1.~12} Heptad~a~e O~ 0.~ 0 0 0.~ 0,~ 0.~ 0.~ ~pb 0.~
13) P;is{ane 13.~ 12.01 ~9 94~ 3.~ 3.10 4.~ 3.87
14) Octadecane 0,~ 0,~ 0 0 0.~ 0.~ 0.~ 0.~ ppb                 0.~
15) Ph~ane 14.~ ~3.~ ~ 7504 3,~ 2.58 3.81 3.~ ppb 3.81
~6) N~nad~ne 0,~ 0.~ 0 0 0~ 0,~ 0.~ 0.~ ppb

18) Hene~co~ne 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppb                0.~

20) Tdcosane 0.~ 0~ 0 0 0.~ 0.~ 0,~ 0.~ p~b 0,~
2~) Tet~co~ne 0,~ 0.~ 0 0 0,~ 0.~ 0.~ 0.~ ppb
~} Penlaco~ne 20.37 18.70 I3~ ~1 0.~ 0.20 0.~ 0.25
23) Hexaco~ne 0.~ 0,~ 0 0 0.~ 0.~ 0.~ 0.~ ppb 0.~
24) Heplaco~ne 21.~ 19.~ 2~1 1~0 0.82 0.36 1.02 0,~ ppb
25) Octacosane 0.~ 0.~ 0 0 O,~ 0,~ 0.00 0.~ ppb 0.~
26) Nonacosane 21.99 20.48 2~ 2726 0.~ 0,92 1.04 1.15 ppb 1
27) Tdacontane 0.~ 0.~ 0 0 0.~ 0.~ 0,~ 0.~ ppb 0.~
28) Hen~daconlane ~.86 2t.16 ~ ~1 1 .~ 0,~ 1.~ 1.04
29) Oo~’acontane 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppb

3~) Tel~t6aconlane 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppb
32} Pental~acontane 25,~ ~,31 I~7 1~ 0.~ 0.55 0.~ 0.~ ppb               0,~

~) Heptalr[aconlane 0.~ 0.~ 0 0 0.~ 0,~ 0.~ 0.~ pp~ 0,~35) Octetriaconlane 0,~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~

Total Resolved ALKANES [TRA): ~6.06 ppb
Total t$OPRENOIDS ~): H.29 ppb

Evaluation 1: g~ ~t~h ~ Odds: 3.~ p~

Evaluation 3: g~ ~tch TPH ~¢~grou~d (CI0 - ~6} t~

compansi~n or total [sep~’em:~s to to~a[ res~l’~d alkanes minus total ~,~l~en~fds. A ~ match 5s ~nd;cated by a pred’ominance of
checks Ij~, I J3, U4. Pnstzne a.nd PhyP’~e; ¢ompam~z= at’ C17 to Pr~tarta_ A ~ ma~ch :~ indk~ated by ~mse~l~e of" all ~sopte~oi~ and ~
cornf:~nson otC~5 + C27 ÷ C29 ~, {331 to P~tane + ~ ~ matr.,h ~ indk:~led by a~ ~st ~ X Pdst~e *

00253
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Oatafile

Sample

MBthedl
T~tle
Volume lnj.
STgna! #1 Phase
Signal #1 Into

Compound

: J:~.G C 15tDATA~11499~HARTAL}~N~O114FO20.D
: 15Jan£9 05:45AM
: K9807097-032
: F=2 0=t A=I 1,3

: A_EPHPAH.MTH
: Atiphat~c Hyd{ocarb~s (nC8 - nC40)

: 1 .~1 ~gnai #2 Phase : RTx-~
: RTx-5 S~g~al #2 Into : 0.53
: 0.53

Wal: 17
Ope~tor:. LLANDAUER

[nsl : GC15

F=F~a~I V~l~me {mls)= 2
D=Dikdion Factor= 1

Extracted (g or mL)= 11.3
Conve(s~on Factor=(F’O)/A= 0,17699

Maid×= Soil

RT#1 RT#2 Res p#t Resp#2
Solution Solution Original Odginai
Conc.#l Conc#2 Conc.#l Conc.#2 Units

Reported
Value

Target

t )Oecane O.OO
2) Undecane 6.94 5.71
3) Oodecane 0.00 6.87
4) Isopreno[d UI 8.77 7.7I
5) Tddecane 0.00
6) Isopreneid U2 9.93 8,64
7) Tetradecane 0.~ 0.00
8) (soprenoid U3 10.98 9.40
9) Pentadecane O.00

’ 10) Hex~decane O.0O
1t) lsoprenlod U4 t3.19 11.37
12) Hegtadecane 0.00 0.00
"~3) Pr~stane I3.83 12,01
14) Oc~adecane 0,(30 0,0!3
}5) Phytane 14.95 13,05
16) Nonadecane 0.00 0,(30
17) E~cosane 0.00 0,C~3
18) Hena~c~ne 17.£4S O.OO
19) Decosane 0.00
20} Tricosane 0.00 0.O0
21) Tett~cosane 0.00 0.00
22) Pentacosane 20.37 18.70
23) Hexacosane 0.(30 0.00
24} Heptacosane 21.22
25) Ocb~cosane 0.00 20.09
26) Nenacosane 21.99 20,47
27) Tr~acontane 0.80
28} Hentriaconiane 22.86 21.16
29) Oetriacontane 0.(~3
30) Tritriacontane 0.00 21.77
31) Tetratriaconfane 24,8"2 0,(30
32) Pentaldacontarte 25.56 22.3~
33) Hexatrfa¢ontane 0.00 0,0O
34) Heptaldacontane 27.75 f23.08
35} O~-fatriacontane 0.00 0.00
36) Nonatriacontane 0.00
37) Teh’aconlane 0.00

0 0 0.g0 0.00 0.~0 0.00
279 293 0.10 0.1 t 0.02 0.02    ppm

0 ~1 0.~ 0,0~ 0.~ 0.01 ppm
7~ ~ 0.27 0.14 0.~ 0,~

0 0 0.~ 0.~ 0.~ 0,~
12~ ~2 0.~ 0.~ 0.~ 0+~ p~m

21~ 1~7 0.74 0.~ 0,13 0.10 ppm
O 0 0.~ O.~ O,~ 0.~ PFm
0 0 O.~ 0,~ 0,~ O.~

~04 -3102 1.~ !.03 0,~ 0.18 ppm
0 0 0.~ 0.~ 0.~ 0.~ ppm

7~9 7~ Z74 2.~ 0.49 O.~ ppm
0 0 0.~ 0,~ 0.~ 0,~

66~ ~ 2,~ 2.01 0.42 0~36 ppm
0 0 0.~ 0.~ 0.~ 0,~ ppm
0 0 0.~ O.~ 0.~ 0.~ ppm

2~ O 0.~ 0.~ 0.13 0.~ ppm
0 0 0.~ 0.~ 0.~ 0,~
0 0 0.~ 0.~ 0.~ 0.~
0 0 0.~ 0.~ 0.~ 0.~

~ 1919 LI2 O.~ 0~ 0.il
0 0 O.CO 0,~ 0.~ 0.~    ppm

6528 ~15 2,13 1,80 0.38 0,32    ppm
0 ~7 0.~ 0,65 0,~ 0.11

7~9 7~ 2.28 2.53 0.40 0,45
0 0 0.~ O,~ 0.~ O.~

~ 61~ 2.~ 2,16 0.~ 0.~ ppm
O 0 0.C~ O.~ 0.~ 0.~ ppm
0 ~ 0.~ i.~ 0.~ 0.25 ppm

~6 0 t,17 0.~ 0.21 0.~ ppm
3~8 42~ 1,32 t .~ 0.~ 0.27 ppm

0 0 0.~ 0.~ 0.~ 0.~
2~ ~1 0.72 0.~ 0.13 0,17    ppm

0 0 0.~ 0,~ 0.~ 0.~ ppm

0 0 0.~ O.~ 0.~ 0,~

0.00

O.~
0.08

0.13

O.23
0.(X}
0.49

0,42
0.t~
0.00
0,00
0.00

0.20
0.00
0.38

0.~O

0.44
0.00

0.23
O.(73
0.13
0.00
0.CO

Total ResoIved ALKANES {TRA): 3.20
Total I80PRENO]O~,{%3|: ~.. - i.~o ppm

~FrRA.’n}: o.~o
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: J:\GC15"LOATA~011499M-IARTALKN~114F021.O
: 15Jan99 06:26AM
: K9807097-O33
: F=2D=I A=11,4

Melhed : A~FPHPAH.MTH
Title : AliphaL~c Hydrecatbens (nC8 - nC40)
Volume Inj, : 1.0ut 6~nai #2 Phase : RTx-20O
S[9~al #1 Phase : R]’x.5 Signal #2 Info : 0.53
Signal #1 Info : 0.53

VM: 18
Operator: LLANDAU ER

Inst : GC15

F=Finaf V~lume (mls)= 2
D=Dilutien Factor= 1

A=Amount Ex, trac~ed (g or mL)= 41.4
C~nversien Facter=(F’lD)/A= 0.17544

Matrix= Soi!

.... _C_o_rn_p_o_u rid_ ..... _RI _#-I_ R_T_~_ _ _ Res p#1

Target Compou.n_ds

Reported
8otullon Solution Original Original Value

Resp#2    Conc.#t Conc#2 Conc.#1 Conc,#2 Units ~

I) Decane 0.00 0.00 0 0 0.00 O.O0 0.00 0.00    p:pm               0.00
2) Undecane 6.94 5,72 208 220 0.07 0.08 &01 0,01 ppm 0.01
3) Oodecane 0.00 0,00 0 0 0,00 O.OO 0.O0 0,00
4) tsoprenoid U! 8.77 0.130 434 0 0,16 0.00 0.03 0.00 p~m 0.00
5} Tlidecane 0.00 0.00 0 0 0.00 0,00 0.O0 0.00 ppm
6) Isoprenoid U2 9.93 8,64 502 249 0,17 O.09 0.03 0.02 ppm               0.03
7) Tekadecane 10,19 0.00 246 0 0,08 0.00 0.0t 0.00 ppm 0.00
8) isoprenoi’d U3 10.£8 9,40 793 852 0.27 0.29 0.05 0.05 ppm
9) Peniadecane 11.45 0.00 &&3 0 0.19 0.00 0.03 0.80 ppm 0.00

¯ t0) Hex’adecane 0,00 0.00 0 0 0.O0 0.00 0.00 0.00 ppm
1t} ~sopren~od U4 13,19 11.37 1565 - 1174 0,53 0.39 0,09 0.07 ppm 0.~J
’12) Hep~adeeane t3,77 0,00 616 0 0,21 0.00 0,04 0.00
13) Prislane 13,&3 12_01 399:2 3312 !.39 1.09 0,24 0.19 pFm 0.24
14) Octadecane 0.C~ 0.CO O 0 0.0O O.OO 0,00 0.00 ppm 0.00
t5) Phylane 14.95 13.05 3411 2844 1.22 0.98 0.2I 0,17 p#m 0.21
I6) Nonadecane 0,00 0.00 0 0 0.00 0.00 0.00 0.CO ppm
!7) Eicosane 0.00 0.00 0 0 0,O0 0.~O 0.00 0,00 ppm
18} Heneicosane 17.97 0,00 1237 0 0.44 0.00 0,08 0.00 ppm 0.00
t9) Docosane 0,~3 0.CO 0 0 0.00 0.00 0.1~3 0.CO ppm 0.(30
Z0) Tdccsane 19.34 17,37 1428 1136 0.48 0.39 0.08 0.07 ppm 0.08
2I) Tetracosane 0.(;0 0.00 0 0 0.CO 0.00 0.00 0,00 ppm O, CO
22) Pentacosane ~0.37 18,70 4181 2882 1,37 0.97 0.24 0.!7 ppm 0,24
23) Hexacosane 0,00 0.00 0 0 O.00 0,00 0,00 0.0<3 ppm
24) Heptacosane 21.22 19.68 8682 6598 2.84 2.23 0.50 0.39 ~pm 0.50
25) Octacesane 0.00 20.09 0 2661 0.00 0~86 0.00 0.15 p£m 0.O~
26) Nonacosane 21 .£9 20.47 SO10 9294 2.93 3.t3 0.51 0.55 ppm 0.51
27) Triacoatane 0.¢O 0.00 0 0 0.CO O.CO 0.CO O, OO ppm
28) Hentdacontane 22.86 21,t6 10017 7844 3.37 2.74 0,59 0AS ppm 0,59
29) Do~iacontane Z3.39 0.00 2245 0 0.73 0,O0 0,13 0.00 ppm
3q3) Tdtrfaccn~ane 24.00 2.1.77 2811 4274 0.96 1.54 0.17 0.27 ppm 0J7
31) Tekatrfacontane 24.81 0.00 2:261 0 0.76 0.O0 0.13 0.00 ppm
32) Pentaldac~ntane 25,56 22.31 3087 3918 1.08 1.42 0.19 0.25 ppm ~ 0.19
33) Hexa~flacontane 0.OO 0.O0 0 0 0.00 0.00 0,~0 0.~X3 ppm
34) Heptaln’acontane 0,00 23.08 0 2602 0.00 0,97 0.00 0.17 Fpm 0.00
35) Oc’lalriaconlane 0.00 0.CO 0 0 0,0(3 0.00 0.00 0.00 ppm
36) Nonatdaconlane 0.CO 0,00 0 0 0,~ 0o00 0.00 0,00 ppm 0.00
37) Tekacontane 0.(X) &CO 0 0 0,CO O,CO 0.CO 0.00 ppm

Tot~tl Resolved ALKANE8 ~RA|: 2,9t ppm
Total I8OPR£NOID8 {TI}: o.~ ppm

T~{TRA-’TI): 0.27
Evaluallon 1: b~.~ed by ~¢k~tcur~ C",.5-C31 Odds: 1.84

Evaluation 3:      ~ased by l~ackgfou~d                                                                 TPH Background {Ct0- P.36) 62 ppm
" E~;’~is~on by 0 = 1¢.,0 for evak~tJo&

~~-a~on 2 = ch~ks Lr~, ILr3, U4, Pris~ane at’,d Phy~ne; comparison ~’ C17 Io Pt~=tane. A good n’,alch is ~ndh;ated by p~es~nce af all ~pren~Lq a~’~d ~ CI~7 I:etative ~ Pdstane.
E~l~’~bon 3 = ¢omp~P~on ~ C~5 ÷ C27 ÷ C2g ~" C31 to Prk~ne "," Phytane. Good match ~ ~"~led b’f at ~e~st 2 X Pttstane ÷ P’hytane.

Page 1
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D~lafile
A~q On
,Sample
Mi~

J:\GC 15’~ATA~011499’~-fARTALKN~0114F024.D
15 Jan £9 00:55 AM
K9807097-034

0=I A=&4

Method : A_EPHPAH.MTH
T;tle : AJiphal~’c HydrocaCnons (nC8 - nC40)
Volume lnj. : 1.0ul Signai #2 Phase : RTx-200
S{gnal #1 Phase : RTx-5 Signa~ #2 ]nfo ; 0.53
8i£nal #1 ~nfe : 0.53

Vial: 19
Operator:. LLANDAUER

last : GC15

F=Final Volume (mls)= 2
D=Oilution Factor= 1

A=Amount Extracted (g or mL)= 8.4
Conversion Facter=(F’O)/A-= 0.2381

Matlix= 8~if

Reported
Solution Solution Original Original ValueCompound RT#1 RT#"2 Rasp#-1 Res p#2 Cor~c.#1 _ __Conc#2 Conc.#-t . _C~n~c,_#~Z___ _U_~it_s. ~

Target Cempou.rl_ds

1) Decane 5.62 0,00 218 0 0,07 0,00 0.02 0,(30 p?m 0.002) Uadecane 6 94 5.71 305 271 0.11 0.10 0.03 0,02 ppm 0.03
3) Oedecane 0.00 &86 0 261 0.00 0,09 0.C0 0+02 ppm
4) lsoptenoid U1 8.77 7.70 !547 482 0.58 0,17 0,14 0,04 FPm               0.14
~ Tridecane 9.CH 0,00 542 0 0,19 0.130 0.04 0.OO ppm 0.006) fsoprenoid U2 9,93 &63 1935 1022 0.67 0.36 0.16 0.£.=9 ppm
7) Tetradecane 10.18 0.O0 931 0 0.32 0.00 0,08 0.00 ppm              0.{X)
8) fsoprenoid U3 10.98 9,39 2933 2877 1.00 0,96 0.24 0.23 ppm 0,249) Pentadecane 0.00 0.00 0 0 0.00 0.00 0,00 O.00 ppm

10) Hexedecane 0.(X3 0,00 0 0 0.00 0.00 0.00 0.00 ppm 0.00tl) Isoprenfod U4 13,19 11.36 5348 -4314 1.81 1.43 0.43 0.34 ppm 0.4312) Hepladecane 0.00 0.00 0 0 0,0(3 O,OO 0,(30 0,130 ppm 0.00
13) Prfslane 13.83 t2,00 12366 12489 4.32 4.12 1,03 0.98 ppm 1.0314) Ocladecane 0.00 0.O0 0 0 0.00 0.00 0.00 0.00 ppm 0.00
t 5) Phytane 14.95 13,04 10870 9878 3.88 3.39 0.92 0.81 ppm 0.92
16) Nonadecane 0.00 0,00 0 0 0.00 0.00 0.00 0.00 ppm 0.0017) Eicosane 0.00 0.00 0 0 0.00 0,00 0.CO 0.00 ppm 0.0018) Henaicosane 17,96 0.00 2864 0 1.01 0,00 0.24 0.00 ppm 0.0019} Oecosane 0.00 0,00 0 0 0.00 0,00 0.00 O.OO ppm 0.00
20) Tricosane 19.34 17.36 2247 1659 0.76 0,57 0.18 0.14 ppm 0.18
25) Tetracosane 0.00 0,00 0 0 O,00 O.C4] 0.00 0.00 ppm 0.(X)
22) Penlacosane 20,37 i 8.69 6311 4143 2,05 1,39 0.49 0.33 ppm 0.4923) Hexaco~ane 0.00 0,00 0 0 0.O0 0,00 0.00 0.00
24) Heptacesane 21.22 1 &67 11668 9950 3.81 3.37 0.91 0.80 ppm 0.91
25) Octacosane 21.61 20,09 3452 3268 1.07 1.05 0,26 0.25 ppm 0,26
26} Nonacosane 21.99 20.47 13490 13131 4.39 4.42 1.04 1.05 ppm 1.04
27) Tdacontane 0.00 0.O0 O 0 0,00 0.00 0.CO 0,00 ppm 0,(30
28) Hentrfa¢onlane 22,88 21.16 1369~ 11366 4.60 3.98 !,10 0,95
29) Do~acontane 23.39 0.00 2825 0 0,92 0.00 0.22 0.00 ppm . 0.O0
30) Trff.dacontane 24.00 21,77 4156 5408 1.42 1.95 0,34 0.46 ppm 0.34
31) Tebalrfacontane 24,81 0.00 3422 0 1.15 0,~0 0.27 0.00 ppm 0.(30
32) Pentabf’acontane 25,57 22,30 4013 4508 1.40 1.63 0.33 0.39 ppm 0,33
33) Hexatrfacontane 0.O0 0.00 0 0 0.O0 0.00 0.00 0.00 ppm
34) Heptatdacontane 27.76 23.08 2391 2723 0.63 1,01 0.20 0.24 ppm 0,20
35) O{latriaconlane 0.00 0.00 0 0 0.00 0.00 0.00 0,00 ppm 0.00
36) Nenatdacontane 0.00 O.CO 0 0 0.00 O.O0 0,(30 0.00 pprn 0.00
37) Tetracontane 0,0(3 0.00 0 0 0.043 0,00 0.00 0.00 ppm 0.00

Tota! Resolved ALKANE8 0"RA): 7.8o ppm
Total !~OPRENOID8 [TI}: zg"z ppm

WFRA-T1}: 0.~0
Eva~uatlon 1: biased by background G’ZS-C31 Odds: 3.54 ppm
Evaluatle n 2: g~d n~ch TPH B~ckground (dles=t t~ng=): 88 ppm
Evaluallo n 3: b~ased by ba,¢kgfound T~H 13a{kground {C~0 - C361 120 ppm

¯ "0~ f4FO24.D

00256
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Oalafile
Acq On
Sample
M]~

Method
Tille
Volume Inj.
Signal #1 Phase
Signal #1 Info

: A_EPHPAH.MTH
: A/ipha[ic Hy~rocaCoons (nC8 - nC40)

: 1,0ul Signal #2 Phase : RTx-2(X)
: RTx-5 Signal #2 Info : 0.53
:0.53

Compound

Vial: 20
Operalor: LLAHDAUER

In~t : GCI5

Target Compou.n.ds

Solution Solution Original Original
RT#1 RT#2 Resp#t Resp#2 Conc.#l Conc#2 Conc,#1 Cone,#2 Units

t) Dec~ne 5,62 O.C’0
2) Undem~ne 6,94 5.71
3) D~decane 8.04 6.86
4) I~preno~d Ul 8.78 7.70
~ Tdd~ne 9.~ 0,~
5) tsoprenoid U2 g.~
~ Tetmd~ne 0.~ 8,7t
8) lseW~o~ U3 10.97
9) Pentad~ne 11,~

10) Hexad~ne 1Z~
~1) lsopren~ U4 13,19 1

13) P~stane 13.~ t2.~
14} Oclad~ne 0,~ 0.CO
15) Ph~ane 14.~
16) N~nad~s 0,~
17) Eic~ne 0,~ O.~
18} Hene~ne 17,~ 0.~
19) D~ne O,~ 0.~
~) T~c~ne 19.~
21) Te~ne 0.~
~) Pentac~ne ~,37 18.70
~) He~aco~ne 20,81
24) Heplaco~ne 2t ,~
~5) Octac~ne 21.61 20.09
~6) N~nac~ne 21,98 20.47
2~ T~acontane 0.~
28) Hen~cont~ne ~.86 21,16
29) Oaffiacontane ~,~
~) Tr~ntane ~.~ 21
3~) Te~n~ne 24.81
32) Pen~nla~e ~.~
~) H~n~ne 0.~ 0.~

35) Octa~contane 0.~
36} Nana~acontane 0.~ 0.~
37} Tel~conlane 0,C~

23,5 0 0,08 0,(30 0.02 0.043
441 251 0.15 0.09 0,03 0.02
249 320 0,09 0.1’ 1 0.02 0.02

1472 763 0.55 0.27 0.11 0.C6
558 0 0.19 0.00 0.04 O.(X~

2332 1560 0,81 0,55 0.17 0.11
0 549 0.00 0.18 0.00 0.04

4169 3757 1,42 1,26 0,30 0.26
2133 0 0.73 0.~ 0.15 0.03
2268 0 0.77 0,03 0.16 0~00
6597 ~ 5611 2.23 1,86 0.47 0.38
4007 2615 I .~ 0.92 0.29 0,19

1 6498 14888 5.76 4.91 1.20 1.03
0 0 0.00 0.03 0.00 0.03

13843 11546 4.95 3.97 1.03 0.83
0 0 0.00 0.03 0.00 0.00
0 0 0.00 0.~) 0.03 0.03

3264 0 1,1 6 0.03 0.24 0.00
0 O 0.00 0.03 0.03 0.00

2802 2259 0.94 0.78 0,20 0.16
0 0 0.00 0.00 OoCXZI 0.00

6708 4821 2.19 1.62 0.46 0.34
2836 1418 0.93 0.48 0.19 0.10

13929 i 2088 4,55 4.09 0.95 0.85
3658 3378 1" .14 1.09 0,24 0.23

14233 13908 4.63 4.68 0.97 0,98
0 0 0,00 O.(X) 0.03 0.03

12598 10703 4.23 3.75 0.~ 0.78
2886 0 0.94 O.O0 0.20
4035 52:26 1.38 1.88 0.29 0.39
3794 0 1.27 0.00 0.27
3844 3815 1.34 1,38 0.28 0.29

0 0 0.03 0,00 0.03 0.03
0 2745 0.00 t,02 0~03 0,21
O 0 0,O3 OXX) 0.00 0.00
0 0 0.00 O.00 0.03 0.03
0 0 0.03 0.03 0,00 0~CO

Report~
Value

ppm
ppm 0.03
ppm 0,02
ppm 0.11
ppm 0,~
ppm 0.17
ppm O.C0
ppm 0.30
ppm 0.00
ppm 0.00
ppm 0A7
ppm 0,29
ppm 1.20
gpm
t;pm 1.03
ppm O.CO
ppm 0.00
ppm 0.00
FPm
p~m
ppm 0
ppm 0.46
~pm 0.19
~pm 0,~5
~pm 0.24
~pm 0.97
~pm 0.00
~pm 0.88
~pm 0,O0
~pm 029
~pm 0.00
~pm 0,28
~pm

ppm 0.00
ppm 0.~3
ppm 0.00
ppm O.CO

Total Resolved ALKANEB ~TRA): B.o~ ppm
Total tSOPRE,~OtDS [TI): 3.;a ppm

~T~-T~: 0.ea

~--~tU~n I = compaeL~on of l~tal =s~re~c;ds to tct.~l ¢esc~ved alka~es minus tol~J ~p~et’,¢~. A good matc~ ~ indicated by a predominance of P,c-p~e~;~s,
Ev’a~b~n ;2 == cheeses I J2, U3. U4, l:’~e at~d ~h~,e~" ~mpahson of (3"17 I~ Pltstane. A l~o~f m~1 is L.’~caled hy p~esence of alt ir~opfe~ and ~ C17 mlativ~ Io l:~stane.

~’~on 3 = comparison ~’~C25 * C~7 ? C29 ~,C~.1~quOd~n~ ÷ Phy~ne, Good match ~s i~llc~ed by at I~! 2 X f~rf~Vtane + Phytane,

l~age I
00257
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IDatafi[e
Acq On

Misc

Method
Title
Volume In~.
Signal #1 Phase
Signal #1 Info

Target ¢ornpou_n_ds

: J:~,GC 15~DATA~11499~IARTALKN~3114F026.D
: 15Jan99 10:19~M
: 1(9807(}97-036
: F=2 D=1 A=7,I3

V’~al: ?_1
O~erator: LLAN~AUER

Inst : GC15

F=Final Volume (m~s)= 2
D=OilutIon Factor= 1

A=A~c~nt ~x’tracted (g or mL)= 7.13
Conversion Facter=(F’O}IA= 0.2805

Matrix= Soil

RT#I RT#2 Resp#l Resp#2 Con c,#ff Cone#2 Cone.#1 Cone.#2 Units

I) Oecane 0.00
2) Undecane 6,94 5.71
3) Dedecane 0.00 6.86
4} iseprenoN U1 8.~ 7,70
~ Tdd~ane 9.~ 7,~
6) ;soprano~d U2 9,93 8.~
~ Tet~d~ne 10.18
8) ]soprene[d U3 10,98 9,40
9) Penladecaae fl.~ 0.~
10) Hexa~ne 0.~
tl) IseFreniod U4 13.19 1
~2) Heptade~ne 13.~
t3) P#stane 13.~ 12.~
I4) Octad~ane 0,~ 0.~
15) Ph~ane 14,~ 13,~
f6) Nenad~ne 0.~ 0,~
1~ Eico~ne 0.~
t8) Heneic~ne 17.£6
19) O~o~ne 0.~
~} Tdc~ne 19.~ 17.~

~) Penlaco~ne 20.37 18,70
~) Hexacosane 0.~
~4) Hep~ac~sane 21,22
25) Oclacosane 21.6I 20,~
26) Nenacosane 21.£9 ~,47
2~ T~acontane 0,~ 0.~
28) Hen~acontane ~.86 2t,16
29) Dot~acontane 0.~ 0.~
30) T~aconta~e ~,~
3t) Te~a~n~ne 24.81
32) Pen~aconlane 2S.~ ~.31

35) Q~at6aceatane 0.~
36) N~natdac~n~ane 0.~
3~ Telracentane 0.~ 0.~

0 0 0.~0 0.(30 0.00 0.GO ppm
357 354 0.12 0.13 0.03 0.04 ppm

0 262 0.00 0.09 0.C0 0.03 ppm
~31 282 0.34 O.10 0.09 0.03 ppm
301 334 O. t 0 O. 12 0.03 0.03

1031 588 0.36 0.21 0.10 0.C~
388 0 0.13 O.O0 O.04 0.C~3 ppm

1657 I624 0.57 0.54 0,16 0.15 ppm
546 0 0.19 0,00 0.05 0.00 ppm

0 0 0.00 0.00 0,00 0,00 ppm
3246 t978 1.10 0,66 0.31 0.18 ppm
1486 0 0.51 0.00 0.14 0.CO
7274 6520 2.54 2.15 0.7t 0.60 ppm

0 0 0.O0 O.{~0 0,00 0.00 ppm
7061 58i 5 2.52 2,00 0.7t 0,56 ppm

0 0 0,0O 0.00 0.00 0.00 ppm
0 0 0.~ 0.00 O.~X3 0,00 ppm

19(}O 0 0.67 O.00 0.19 0.00
0 0 0.¢~ 0.00 0.O0 0.CO ppm

2403 1772 0.81 031 0~23 0,17 ppm
0 0 0.00 0.0o 0.00 0.00 ppm

5917 4242 /.94 "L43 0.54 0.40 pprn
0 0 0.00 0,CO 0.[~O 0,OO ppm

10925 10699 3.57 3.62 i .00 1.02 ppm
3119 I890 0,97 031 0.27 0.17 ppm

13083 12088 4.26 4,07 1,19 1.14 ppm
0 0 0,00 0,00 0.00 0.00 ~pm

11193 9499 3.76 3.32 1.05 0.93
0 0 0.O0 0.00 0.00 0.00 ppm

3733 5104 1.28 t,84 0.36 0.52 ppm
4867 0 1,63 O.00 0,46 0,00 ppm
~ 2350 1.19 0,85 0.33 0.24 pprn

0 0 0.00 0.00 0,00 0,(X] ppm
0 4797 0.00 1,78 0.00 0.50 ppm
0 0 0.00 0LX) 0.00 0.00 p~m
0 0 0.C~3 0.00 0.(~0 0.043
0 0 0.03 0,C~3 0.(30 0.~3 ppm

Reporteo
Value

0.~
0.~
0.1c
0.06
0.16
0.OC

0.31
0.80
0.71
0.00
0,71
0.~
0.~
0.~
0.~

0.~
0.~
1.C~
0.27
1,19

1.~
0.~
0.~
0,~

0,~
0.~
0.~
0.~

Total Resolved ALKANE8 {~RA]: 1.~ t pprn
Total {SOPRENO|DS (TI]: 2.o8 ppm

T’J{/I:~-TI}: 0.4~
~10d~s; 3.78 ppm

TPH l~ckground (dN.~=l r=ngm|: 94 p~n

00;t58
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Acq On
Sample
Misc

: J:\GC15~DATA~t t 49~ARTALKNt£1114F027.D
: 15Jan£9 !1:00AM,
: K98070974~37
: F---2 D=1 A=7.29

Method : A_EPHPAH.MTH
Title : Aliphali¢ Hyd~cstbons (nC8 -. nC40)
Volume Inj, : 1.0u| Sfgnal #2 Phase : RTx-2C0
Signal #1 Phase : RTx-5 S~g~I #2 lnfo : 0+53
Signal #1 lnfo ; 0,53

Ope~aton LLA.NDAU ~: R
lnst ; 0015

F=Final Volume (mls)= 2
¯ D=Dilution Factor’= 1

A=Amount Extracted (g or mL)= 7.29
Conversion FacIor~(F’D)/A= 0,27435

Matdx= Soil

Reported
Solution Solution Otig|nal Original Value

_Compound ..... _R_T_#I_R_T_#_2__ Resp#I
gesp#2 __C_o_n_c,_#l____C~n__c~___C_o_n2._#~l_. _Co_n_c.2~___U£it_s-

~

Target Oorapou~s

1) Decane 5,52 0.430 201 0 0,07 0.00 0,02 0.00 ppm 0.00
2) Undecane 6.94 5.72 358 230 0.13 0,09 0.03 0.02 ppm 0,03
3} Dedecane 0.00 0,03 0 0 0.00 0,00 0.00 0,00 ppm 0.00
4) lsopreneid U 1 8.77 7.71 815 216 0.30 0.08 0.08 0.02 pprn 0.68
5) Tffdecane 9.04 0.00 316 0 0.11 0.00 0.03 0,00 ppm
5) Isoprenoid U2 &93 8.64 848 241 0.30 0,08 0.08 0.02 ppm
7) Telradec,4me 10.18 0.00 223 0 0,08 O.~ 0.02 0.00 ppm
8) I~prenokl U3 10.98 9AO 1283 1300 0.44 0.44 0.12 0,12 ppm 0,12
9) Penladecane 11.44 0.03 797 0 0,27 0.00 0.08 0.03 ppm 0.03,
10) Hexad’ecane 0.0~3 0,00 0 0 0,00 0.{30 0.00 0,00 ppm 0.00
1t) lsopreni~l U4 13.19 11,37 2389 "1406 0.8t 0.47 0.22 0.13 ppm 0.22
12) Heptadecane 13.77 0.00 989 0 0.34 0.00 0.09 0,00 ppm
13) Pdstane 13.83 12,01 5974 .~14 2.09 1.92 0.57 0,53 ppm 0,57"
~ 4) Ocladecane 0,00 0.00 0 0 0.00 0.(30 0.00 0,O0
15) Phytane 14.~5 13.05 5496 4549 1,£6 1,.56 0.54 0.43 p~r~ 0.54
16) Nonadecane &OD 0.6"0 0 0 0.00 O,00 0,00 0330 ppm
17) £~osane 0.00 0.03 0 0 0,03 0,00 0,130 0.00 ppm                0.00
18) Heneic~:~ane 17.£6 0.00 2056 0 0.73 0.00 0.20 0.00 ppm 0,00
19) Docosane 0.00 0.00 0 0 0.00 O.00 0,00 0.00 ppm
20) Tricosane 19.34 0,00 1887 0 0.64 0.00 0,17 &00 ppm 0°03
21) "l’etracosane 0.CO 0,00 0 0 0.~X~ 0,00 O,00 0.013 ppm
22) Penlacosane 20.37 18.70 5048 3644 1.6~ 1.23 0.45 0.34 ppm 0.45
23) Hexacosane 20.81 I&22 2027 1296 ’0.67 0.44 0.18 0.12 pFm 0.18
24) Heplacosane 21,2"2 ~9.67 9920 8108 3.24 2.’74 0.89 0.75 ppm 0.89
"~5) O¢lacosane 21.~I 20.09 2635 2453 0.82 0.79 0,22 0.22 pFm 0.22
26) Nonacosane 21,$9 20.47 £530 10033 3.10 3.38 0.85 0.9:3 ppm 0.85
77) Tdacontane 0,00 0,00 0 0 0.00 0.00 0.00 0,00 ppm 0,60
28) Hentria¢onta~e 22.86 21.16 9781 8287 3,29 2,90 0,90 0,80 ppm 0.90
29) Oo~a¢cmtane 0.03 0.00 O 0 O,00 0,00 O.0O 0.00 p~m 0.00
30) Trilria.conlane 23,99 21.77 3351 3786 1,15 1,37 0.31 0.37 £~m 0.31
31) Tel~,b~acenlane 24..81 0.03 2582 0 0.87 0,O0 0.24 0.00 ~m 0,00
32) PentaLdacenlane 25,56 27_31 2464 2467 0.86 0.89 0.24 0,25 ppm 0.24
33) Hexatriac0nlane 0.(30 0,0O 0 0 0.00 0.00 0.00 0.00 ppm 0.03
34) Heplatriaconlane 0.00 23.08 0 2684 0.00 1,00 0.00 0.27 l~m 0,00
35) Oclalriaconlane 0.03 0.03 0 0 0.03 0.00 0,03 0.00
35) Nonatriac~nlane 0.(;0 0.CO 0 0 0,130 0.130 0,00 0,00 ppm
37) Tet~’acontane 0.03 0.00 0 0 0.00 0.{X) 0.00 0.03 ppm

Total Resolved ALKAN£S [t’RA): ~.6~ ppm
Total I8OPRENO|DS ~l}: 1.61 ppm

T[i{TRA.Tt): 0.4o

00259
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D~tafite
Acq On
Sample

; J:\GC15’d~ATA~,01 t499’~ffARTALKN~3114F028.O
: 15Jan 99 1~:42AM
: K9807115q:X)3
: F=2 £)=I A=7.19

Method : A._I~PHPAH.MTH
Title : Alipha~ic Hyd~rocart>~ns (nC8 - nC40]
Votume ln}+ : l.Oul Si~n~t #2 Phase : RTx-200
Signal #~ Phase : RTx-5 S]gna} #2 Info : 0.53
Signal #1 Info : 0.53

Mal: 23
Operator:. LLANDAUER

lnst : GC15

F=F[nal Volume (mls)= 2
D=Oilulion Factor= 1

A=AmGun{ E~racted (g or mL)= 7.19
C~nvers~n Fact~(F*O)lA= 0.27816

Mat~= Soil

Compound RT#I RT#2
Solution Solution Original Orfginal

Resp#l Resp#2    Conc.#l Conc#2 Conc.#l Conc,#2 Unff.s

Target Compou.n.ds

1} Oecane 0.00 0.0-0
2) Undecane 0.CO 0.00
3) Dodecane 0,00
4} Isaprenoid U1 8.77 7.71
5} Tddecane 0.GO 0.00
6} lsoprenoid U2 9.93 8.64
7) Tetradecane 0,(~3 0.00
8) ise.orenoid U3 10.98 9.40
9) Penta~ecane 11.44 0.00

t0) Hexadecane 12.63 0.(30
11) lsop~’eniod U4 13.19 11.37
t2) Heptadecane 13.77 "~ t.7S
13) Pristane 13,83 I2.01
14) O~tadecane O,00
t5) Phytane 14,95 13.05
16) Nonadecane 0.C~O
t7) E[cosane 0.00 0.00
18} Heneicosane 17,97 0.00
19) 0ocosane 0.00 0.00
20) Tficosane 19.34 I7.37
21) Tetracosane 0.(~ 0,00
22) Pentacosane L::~0,37 18,70
::~) Hexacosane 20.81 19.22
2:4} Heplacosa,qe 2~.22 19,68
25) Octacosane 21.6t 20.G9
26} Nonacosane 21.99 20°47
27) Tdacontane 22.40 20.83
28) Hentriacontane 22.86 21,16
29) Do~’iacontane 23.38 0.00
30) Tdtdacontane 23.99 21.77
31) Tetmlt[ac~nt~ne 24,81
32) Penla~a{x~nl~a,’le 25.56 22At
3,3) Hexatr~acentane O.0O 0.00
34) Heplatr~contane 0.00 23.08
35) Octat,’faconlane 0,00 0.00
35) NonatdacCatane 0.CO 0.(30
37) Telracontane 0.00 0,CO

0 0 0,00 0.00 0.(~0 0.CO
0 0 0.CQ 0.130 0.60 0.CO
0 0 0.00 0.00 O.CO 0.CO ppm

267 114 0.10 0.04 0.03 0.01 ppm
0 0 0.00 O.CO o,00 0,Co ppm

523 341 0.18 0,12 0,05 0.03 ppm
0 0 0.C0 0,iX) 0~00 0,CO ppm

1110 706 0=38 0.24 0.11 0.07 ppm
854 0 fl29 0.00 0.08 0,00
599 0 0.20 0.00 0.08 0.O0

1758 ~ 1408 0,59 0A7 0.17 0.13 ppm
1532 1108 0,53 0.39 0.15 0.11 ppm
4404 4152, 1.54 t .37 0.43 0.38 p~m

0 0 0,CO 0.CO 0.130 0.00 ppm
3528 3223 1.26 1.11 0.35 0.31 ppm

0 0 0.00 0.00 0,00 0.00
0 0 0.o0 0.00 0.00 0.00 ppm

1917 0 0.68 0.00 0.19 0.O0 ppm
0 0 0.00 0.00 0.~0 0.~ ppm

1963 1260 0,68 0.44 0.18 0.12 ppm
0 0 0,68 0.00 0,00 0.C~3 ppm

5270 3629 1.72 ’ 1,22 0.48 0,34 ppm
2349 1203 0.77 0.40 0.21 0.11 ppm

10053 8058 3,29 2.73 0.91 0.76 ppm
2847 2874 0.89 0.93 0.25 0.26 ppm

10216 9635 3.32 3.24 0.92 0.~ ppm
3330 1388 1.07 0.46 0.30 0.13 ppm

10092 8~67 3.39 3.00 0.94 0.83
2782 0 0,,~(3 0,00 0,25 0,(20 ppm
3259 4504 1.1~2 1.62 0.31 0.45 ppm
2970 0 1.00 0.O0 0.28 0.00 ppm
2922 3346 1.02 1.21 0.28 0.34 p~m

0 0 0.00 O.CO 0.60 O.OO
0 2697 0.00 1.00 0,(X) 0.28
0 0 0.00 0.O0 0.00 0,00 ppm
0 0 0.(:~3 0,00 0.00 0.00 ppm
0 0 0~C0 0.~3 0.00 0.00 ppm

Reported
Value

o.o0
0.~)
0.C0
0.o3

0.00
0.11
0.~0
O.CO
0.17
0.15
0,43
0.00
0,35
0.00

0.00

0.18

0AS
0.21
0.91
0.25
0.92

O.94

0.31

0.28

0.60
0.00
0.00

Total Resolved ALKAN£S {’rRA|: s.07 ~:~m
Total |SOPRENOtD$ (’rl):

T~RA-T~}: 0.23

TPH Ig.=ck~ro,Jnd {~;10 - C~/~) 1 ’~0 pPr~

~-,~a~a|i~n 2 = check~ U2, U’3, U4. P~ane attd Phytat~e; ,~mpar~on of CI? to Pnsr2~]e. A go~d match ~ ~t~k:aled by p~esat’,¢e of all .~oprer,~s ~¢~1

~a~at]on 3 = co~n0an.,~n ot’ C’Z5 ," C’27 ÷ C29 * C31 to Pristane ÷ Phytane. ~ match is ~k~ale~ by at re~,.~ 2 X P6st~e * Fhyta~e.

00260
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Aoq On
Sample

: J :\G C 15-’~DATAV31 t 4gg~HARTALKN~01 ! 4F029. D
: 15 Jan ~ 12:23 PM
: ~K98071 t5-,007
: F=2 O=1 A=9.01

Melh~d : A_EPHPAH.MTH
Title : Aliphati¢ Hydrocarbons (nC8 - nC40)
Vdume tnj. : 1 ,~’ul S~g~a| #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 tnfo ; 0.53
Signa~ #1 /nfo : 0°53

Vial:. 24
Operator. LLAHDAUER

Inst : GC15

F=Final Volume (mls)= 2
O=Oilulion Factor-= 1

A=A.me~nl Ext~cted (g or mL)= 9,01
Conversion Faclo~(F’D}IA= 0,22198

Mat(m= Soil

Solution Sotuflon Original Original
Compound RT#I RT#~2____ Resp#1 Rasp#2    Cone.#1 Conc#2 Conc.fi~l Conc.#2 Units

Target Compounds

Reported
Value

I ) Oecsne 5.62 0,00 222 0 0,07 O.O0 0.02 0.00 ppm2) Undecane 6,94 5.71 621 288 0.22 0,11 O,05 0.02 ppm3) O~dec~ne 0.0O 6,86 0 398 0.00 0.14 0.00 0,03 ppm4) Zsoprendd U1 8,76 7.70 667 3~4 0.25 0,14 0,~ 0.03~ Tdd~ane 9.~ 0.~ 3~ 0 0.13 0,~ 0.~ 0.~    ppm~) lsoprenoid U2 9,93 8.~ 1~4 ~7 0.~ 0.32 0.~ 0.07 ppm~ Tetmd~ne 0.~ 8,71 0 ~ 0.~ 0,10 0.~ 0.~8) tsop~enoid U3 10.98 9,~ 24!3 2136 0.82 0.72 0,18 0.16    ppm9) Pentad~ne 11 ,~ 0.~ 761 0 0.26 0,~ 0.~ 0,~ ppm10) Hexadecane 1Z~ 0.~ 669 0 0.~ 0,~ 0,~ 0.~11) ]sopreni~ U4 13.I9 11.36 3794 -3~ 1.28 1.01 0.28 0,~ ppm12) Hepladecane 13.~ 11.76 1931 1~1 0.~ 0.50 0.~5 0,11 ppmI3) Pristane 13.~ 12.~ ~ 8257 3.17 2,72 0.70 0,60 ppm14) Octade~ne 0.~ 0.~ 0 0 0.~ 0.60 0.~ 0,~15) Ph~ane 14.95 13.~ 7210 ~95 2,~ L89 0.~ 0.42 ppm16} Nonad~ane 0.~ ~,~ 0 0 0.~ 0,~ 0.~ 0.~ ppmt~ Eicasane 0.C~ 0.~ 0 0 0.~ 0.~ O,~ 0.~ ppm
~9) Doc~ne 18.71 16,~ 1~3 4~0 0.~ 1.61 0.12 0.~ ppm20) Tficosane 19.~ 17,~ 3279 ~5 1.11 0.8t 0.25 0.18 ppm21) Tet~co~ne 0.~ 0.~ 0 0 0.~ 0,~ 0.~ 0.~~) Penlac~ne 20.37 18.70 ~ 60~ 2.~ 2,03 0.~ 0.45 ppm~) Hexaco~ane 20.81 19.~ 3728 ~69 1.~ 0.70 0.27 0.15 ppm24) Heptaco~ne 21.~ 19.67 17245 13~7 5.~ 4,62 1.25 1.02 pFm25) Octac~ne 21.61 ~,09 4918 4703 1.53 L52 0.34 0.3426) Nonaco~ne 21.~ 20.47 15921 167~ 5.18 5.65 1.15 1,25    ppm~ Tdacontane ~.~ 0,~ 55~ 0 1,78 0.~ 0.40 0,~ ppm28) Henldaconlane ~.86 21,t6 17375 l~ 5.~ 5.~ 1,30 1.1229) Do~acontane ~.~ 0,~ 375t 0 I.~ 0,~ 0.27 0,~~) T~aconlane ~.~ 21,~ 4~6 6~ 1.~ 2.~ 0.~ 0.53 ppm3I) Telmtda~nt~ne 24.8t 0,CO 4~2 0 1.59 0.CO 0.~ 0.~ ppm32) Pen~ac~ntane ~-~ ~.~ 41~ ~7 1.~ 1.70 0.32 0.~ Fpm

~) Hepta~ac~nlane 0,~ ~,~ 0 ~ 0,~ !.2t 0.~ 0.~7 ppm~) Octaldaconlane 0.~ 0,~ 0 0 0.~ 0.~ 0.~ 0.~ ppm~) N~naldaconlane 0,~ 0.~ 0 0 0.~ 0.~ 0.~ 0,~ ppm3~ Tet[acontane 0,~ 0.~ 0 0 0.~ O.CO 0.~ 0.~ ppm

0.05
0.6O
0.06

d.6o
0.6O
0,18
O,6O
0.6O
0.28
0.15
0.70
0.03
0.57
0,6O
0.03
0,03
0.12
0,25
0,03
0.64
0,27
1.25
0,34
1.15

0.38
0.60
0.32

0.03

0.03
0.6O

and P’n)"~ane; ¢~ml:~t~n ofC17 to Pt’~ane. A good ma~ch }s ~n~cated by presence
~ ~. C3~ tO P~star~e ÷ Phytane. Good maid1 ~, i,-xilcated ~ at feasl ;Z ~ Pl~t~t~e ~- Fhy~ne~

Page I
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Aoq On
Sample
Mis~

Method
Title
Volume Inj.
Signal #t Phase
Signal #t Into

: J:\GCI5143ATAV311499~HARTALKN~114F030.D
: 153~n99 Ol:35F’M
: K980711,5-O10
: F=I D=t A=7,40

: A_EPH PAH.MTH
: Aliphab’o H)’d~oca~’bcns (nC8 - nC40)

" 1,0ul     Signal #2 Phase     ; RT×-2C0

:053

Compound RT#I Rl’#2 Res p#1 Resp#2

Tad’get Compou_n_ds

I) Oecane 0‘60 0‘(;0 0
2) Undecane 6.£~4 0,CO 306
3) Dodecane 0,0~3 &86 0
4) Isopreno~d U1 8.~ 7,70 603
5) THdecane 9.~ 0‘~ 2~
6) lsopreno~d U2 9,~ 8.~ 11~
~ Tetrad~ne 0‘~ 8.70 0
8) t~oprenoid U3 10‘~
9) Pent~d~ne ~1,~ 9,~ 13~
10) Hexad~ne 12.~ 0.~ 741
~ 1} lsopreni~ U4 13.19 t~,~ 25~
12) Heptad~ane 13.~ ~1,75 3132
13) Pdstane 13.~ l&~ 6924
t 4) Oclaffecane 0.~ 0‘~ 0
15~ Ph~ane
18) Nonad~ne 0.~ 0.~ 0
~ Eico~ne 0‘~ 0.~ 0
18) Hene[c~ne 17.97
19) O~o~ne 0‘~ 18,42 0
20) T~cosane 19,~ 17.~ 5537
21) Tetmc~ne 0‘~ 0.~ 0
~) Penlac~ne ~,37 18.~ 16299
~) Hexaco~ne 0.~ 0‘~ 0
24) Heptacosane 21.~ 19.67 28348
25) Qctace~ne 21.61 20.~ 5861
2~ Nonaco~ne 21.~ ~,47 2~73
2~ Tdacontane 0‘~ 0,~ 0
28) Hen~riacontane ~.~ 21.16 2~45
29) Detdacontane 0‘~ 0.~ 0
30} T~dacon~ne 24,~ 21.~ 86~
3t) Tetmtda¢entane 24,~ 0.~ 8~6
32) Pentatda~ntane
~) Hexa~acontane 0,~ 0.~ 0
34) Heplatfiacontane 0,~ ~.~ 0
35) Octat#acontane 0,~ 0,~ 0
3~} Nonaldaconlane 0,~ 0.~ 0
3~ Te{racentane 0,~ 0,~ 0

Vial: 25
Operator;, LLANOAUER

Inst : GC15

F=Final Volume (rots)= 1
D=Dil,41ion Factor= 1

A=Amount Exh’aoted (g or mL]= 7.40
C.3¢~vers[on Factor=(F’OJ/A= 0.13-514

Matrix= S~i]

Solution Solution Original Original
Cone.#1 Conc#2 Cone.#1 Co~c,#’2. Units

0 0,00 0.00 0.G0 0‘00 ppm
0 0.1 t 0,00 0,01 0,00 p-pro

257 0‘00 0.09 0.00 0.01 ppm
332 0~22 0,12 0,03 0.02

0 0,10 0.00 0.01 0.O0
617 0.40 0.22 0.05 0,0:3    ppm
20:3 0‘~ 0.07 0.00 &01    ppm

~ 0,77 0,67 0.10 0‘09
876 0,47 0.30 0.06 0.04 ppm

0 0,25 0‘00 0.03 0.00 pFm
1799 0+87 0.60 0.12 0.08 ppm
2287 1.07 0+80 0.15 0+11 ppm
7117 2.42 2,35 0,33 0,32 ppm

0 0‘(~3 0.00 0.00 0,00 ppm
5610 2.17 1.93 0.29 0.26

0 0.C0 0.00 0.00 O J30 pFm
0 0‘00 0.00 0‘~O 0‘(~3 ppm
0 I ,~ 0.(X) 0‘22 0.(X3 ppm

7362 O.00 2~53 0.C~) 0‘34 ppm
4240 1.87 1.47 0.25 0.20 ~pm

0 0.~ 0.~O 0.00 O.C(} ppm
10995 5.33 3.70 0.72 0.50 ppm

0 0,00 0.00 0‘00 0.00 ppm
21073 9,27 7~13 1.25 0.06

3801 1.82 1,23 0.’~5 0.17 ppm
24614 9.26 8,29 1.25 1,12    ppm

0 0.0~ 0.00 0.00 0.~0
19972 8,21 6.99 1 ,t I 0.94

0 0‘00 0,{30 0.00 0.00 ppm-
10433 2.95 3.76 0.40 0.51 pprn

0 2.90 0,00 0.39 0.00 ppm
35£0 2.41 1,30 0,33 0.18 ppm

0 0.O0 0.00 0.00 0.00 ppm
7916 0.00 2.94 0.00 0.40

0 0.00 0.00 0.(X) 0.00 ppm
0 0.00 O.O0 0‘00 0‘00 ppm
0 0‘00 0.00 0.0(3 0.00 ppm

Report~
Value

OKO
0‘(:0
0,03
0,C0

0‘00
0,10

0‘I2
0.15
0.33

0,29

0,C~
0.25
0‘00
0.72
0‘00
1,25
0.25
t.25

1,11
0~00
0.40
0.00
0,33
0,(3O

0.00
0‘00
0.6<3

Total Resolved ALKANES (TP..A|: e~9 ppm
Total 18OPRENO|DS (’Ti): 0.~2 ~m

TU0"RA-TI): o.te

"~PH Ba.ckgto~ld {C10 - (;36) 146 pp~T~

00262
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Mist

: J:’~GC15’q3ATA~311499~ARTALKN~l14F035,D
: 15Jan£90S:05PM
: K980711,~4311
: F=I D=I A=10.4

Melhod : A~EPHPAH.MTH
Title : Affphatic Hydrocarbons (nC8 - nC40)
Volume Inj. : 1,0ul Sfgnal #2 Phase : RT×-200
Signal #! Phase : RTx-5 Signal #2 Info : 0.53
Signal #1 /nfo : 0,53

Compound RT#I RT#2

Target Compou_n_d’s

Vial: 26
O~erator:. LLANDAUER

Inst : GC15

F=F]nal Volume (rnls)~= 1
D=Dffulien Factor= 1

A=Ameunt Extracted (g or mL)= 10,4
C~nw~s~on Factom(F’D)/A= 0.0961

Make= Sail

Solution Solution Original Original
Rasp#1 Resp#2 Conc,#l Conc#2 Conc,#l Conc.#2 Units

Reported
Value

[Conc. #11

t} Oecane 0.00
2} Undecane 6.£4 0 O0
3} Oodeca,~e 804 0.00
4) Isoprertoid Ul 8.77 7.70
5) Tddecane 9,04 7.84
6) |sopreno~ U2 9.93 8.63
7) TeL, adecane 10.21 8.71
8) ]sop~ene~d U3 10.98 9,39
9) Pentadecane 11.44 9.84

tO) Hexadecane 12,63 10.7t
tt) Iseprenic~ U4 13.t9 1t.36
12} Heptadecane 13.77 11.75
13) P~stane 13.83
14) Octadecane 14,8,5 12.76
15) Phytane t4.£5 13,95
16) Nonadecane 15.88 13.73
17) Eicesane 17.03 14.65
t8) Henelcosane 17.97 15.52
19) Docesane 18o71 16.43
20) Tdcosane 19.34 17.36
21) Tetracosane 19.88 18.09
22) Penla¢c~sane 20,37 18.70
23} Ftexacosane 20.81 19.22
24) Heptacosane 21~ 19,68
25) Octacm~4ane 21.6~ 20,09
26) Nonacosane 21,99 20.47
27) Triacentane 0.00 0.00
28) Hentriacontane 22~86 21,16
29) Ooldacc~ntane 23,39
30) Tr~riacontane 24.00 21.77
31) Telratria~ontane 24.82 0.00
32) Pent~trbc~n~ane 25,57 22_31
33) Hexalfiacontane 0.~0
34) Heptatriacon{ane 0.~0 23.09
35) O¢tatSac~ntane 0.00 0.~O
36) Nenalriacentane 0.O0 0.00
37) Tet~¢ontane 0.00

0 0 o.o0 0.00 0.00 0.00 ppm
650 o 0,23 0.00 0.02 0,00 ppm
223 0 0,08 0.00 0.01 0.60 pprn

!257 382 0.47 0,14 0.05 0,0I ppm
496 533 0.17 0.19 0.02 0.02 ppm

1695 1253 0.59 0.44 0.06 0.04 ppm
1162 942 0,40 0.32 0.04 0,03 ppm
3705 324t 1,27 1.09 0.12 0.10 ppm
3675 2773 1,26 0,94 0.12 0.09 ppm
4158 3125 1.40 1,04 0.14 0.10 ppm
5458 .5~2 1,84 1.69 0.18 0.16 ppm
6624 " 5599 2,27 1,96 0.22 0.19 ppm

12278 12319 4.29 4.06 0.41 0.39 ppm
3364 3192 1.14 1.09 0.11 0.10 ppm

10439 9151 3.73 3.14 0.36 0.30 ppm
4305 4638 1.46 1.68 0.14 0,15 ppm
3I 91 2703 t ,07 0.93 0.10 0.09 ppm
6494 ,~F28 2.30 1.80 0.22 0.17 ppm
3754 10119 1.26 3,48 0.12 0,33 ppm
4621 4735 1.56 1,64 0,t5 0.t6 ppm
3061 25~0 0,97 0.87 0.09 0.08 ppm

14030 ~o81 4.&9 3.26 0.44 0.31 ~m
5652 3240 1.86 1.09 0,18 0,10 ppm

24914 10803 8.15 6.70 0.78 0.64 ppm
6277 7302 1,£5 2.35 0.19 0.23 ppm

23994 23120 7.80 7+79 0.75 0.75 ppm
0 0 0.C(} 0.O0 0.£0 0.00 ppm

22869 19942 7,68 5.98 0.74 0,67 ppm
5102 0 1.66 0,00 0.16 0.00 ppm
7766 9516 2.66 3,43 0,26 0.33 ppm
7219 0 2.42 0.00 0,23 0.00 ppm
5753 7140 2.0t 2,59 0.19 0.25 ppm

0 0 0.(X} 0.~ 0,00 0.00 pFm
0 ~ 0.00 :Z25 O.(X~ &22 ppm
0 0 0.00 0,00 0.00 0,00 ppm
0 0 0,00 0÷00 0.00 0.00 ppm
0 0 0.00 0.00 0.00 0.00 ppm

0,00
0.00

0.05
0.02
0.06
0.04
0.12
0.12
0.14
0.18
0.22
OA1

0,36
0.14
0.10
0,22
0.12
0.t5
0.09
0.44
0.18
0.78
0.19
0.75

0,74

0.26
0.00
0.19

0,00
0.00
0.(30
0,(30

Total Resolve~ ALKANES {TRA): 6.I8 pprn
Total 16OPRENOID8 [TI|: 1.is ppm

Td(TRA-TiI: 0.24

~Y’~I~’=tJon 1 = C~ml~6smn ~ :~| ~.oprem~s to ~¢ta] tesok, ed alkanes m,~us tota[ isopt~-~:~,s, A ~ tr~{ch ~ indk;ated by a predominance ~’
Ev~ua~lon 2 = ch~ck~ U2. U3. U4. P~ta~e ~d Phytane; c~mpan~on of Ct7 to prostate. A ~ ma~¢h ~s ;r~ted by p~es~nce of all ~s¢~o~ee.o~s a~d ~ C’i7 relafi~ ~o Pdstane.
~’~tuat~,~n 3 = c~mpa~’~s~n ~ C’~5 - C’27 ~- C29 ÷ (33I {o Pl’~ne -,. Phytane. Good match is ~.~dica|ed by ~t ~e.~st 2 X PlI~0,ne ÷ Phytane.

0114F635. O A_F_.~PAFL MTH
I~g� t

00263
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Dal~file : J:\GC 15"~ATA",01 t 499~ARTALKN~114F036. D
Acq Or= : 15Jan99 0’5:46PM
Sample : K9807115-013
Mist : F=10 O=l A:10.4

Me{hod : A_EPHPAH.MTH
TJtte : Aliphago Hy~r~’i~ons (nC8 - rtC40)
Volume lnj, : 1.0ul S~gnal #2 Phase : RTx-200
Signal #1 Phase : RTx-S SkJna| #2 tnfo : 0.53
Signal #1 Info :

Compound RT~If~ RT#2 Resp#1 Resp#2

Target Compou.n_ds

V’~aJ: 27
Operatoc LLANDAUER

]nst : GC15

F=F~na! Volume (mrs)= 10
D=0ilufion Factor= 1

A=Amount ~£~tractecl (g or mL)= t0.4
Conversion Factor=(F’D]/A= 0.96154

Matrix=- Water

Reported
So fur|on Sotutlon Original Orlglnal Value
Cone.#1 Conc#2 Cone.#1 Conc.#2 Units ~

Total Resotved AL}~NES ~RA): 1s,25 ppb
Total ISOPRENOtD~ (Ti): ls.~o ppb

T~(TRJ~-TI}: 7.~

00 64
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Melh~d

Volume
Signal #1 Phase

Compound

Target Compou.n~s

: J:~,G C15’LOATA’,,011499’~,HARTALKN~0114 F’037, D
; 15 Jan 99 06:28 PM
: K9807115-0~1
: F=I D=I A=9,65

RT#I RT#2 Resp#1 Resp#2

~) Desane 5,62
2} Undecane 6.94 5.7I
3) Oadecane 8.04 8.86
4) ~sspreneid U1 8,76 7.70
5) Tddecane 9,03 0.00
6) lsop~’enoid U2 9.93 8.63
7) Te~radecane 10.18 0,00
8) |soptenoid U3 10,98 9,39
9) Pentadecane 0.gO
16) He~adecaae 0.00
t~) tsopten{od U4 13,t9 11.36
12) Heptadecane 13.77 1
13) Pds{ane 13,83 12,00
14) Ocladecane 0,0O O.O0
!5) Phytane 14,95 13.05
’~6) Nonadecarte 0.00
17) Eicosane 0.00 0.00
t8) Heneicesane 17.97 0.00
19) D~x:osane 0,00 0.(30
20) Tdcosane 19.34 17.36
2t) Tetra¢osane 0.00 13.00
22) Penlacosane 20,37 18.70
23) He×acesane 0o00
24) Heptacosaae 21.23 19.68
25) Oc~acosane 21.81 20.09
26) Nonacosane 21.99 20,48
27) Tdaconlane 0,00 0.0’0
28} Hentdacontane 22.88 21.16
29) Dolriacontane 0.CO 0.00
30) T6triacontane 24.00 21.77
3t) Tebaltiacentane 0,CO
32) Pentatrfa¢onlane 0.00
33) Hexatd, aceatane 0.OO 0.00
34) Heptatdacc,ntane 27.78 23.09
35) Octatdacenlane 0.00
36) Nonatda¢onlane 0,130 0.00
37) Tetraconlane 0.OO O.CO

Vial: 28
Operatoc LLANDAUE~R

fast : GC15

F=Final Volume (mls)= 1
D=DKution Factor= 1

A=Amount Extracted (g at mL)= 9,65
Conversion Factor=(F’O)lA= 0,10363

Solution Solution Original Origlnat
Cone.g-1 Cone#2 Conc.#1 Cone.#2 Units

225 0 0.07 0.00 0,01 0.00 ppm
387 513 0,14 03 9 0,01 0.02 ppm
800 601 0.30 0.21 0,03 0.02 PPm

6685 4901 2.49 t .74 0,26 0.18 ppm
459 0 0,16 0.00 0.02 O.CO ppm

9529 7429 3.32 2.60 0.34 0.27 ppm
1666 0 0,57 0.00 0.06 O.O0 ppm,

108t 5 9952 3,6,9 3.34 0,38 0.35 ppm
0 0 0.00 &(X) 0.00 0,(30 ppm
0 0 0.00 0.00 0.00 0.CO ppm

16369 14313 5,53 4,75 0.57 0.49 ppm
4233 "2645 1.45 0.93 0.15 0.10 ppm

32925 32~66 11.50 10.74 1.19 1,11 ppm
O O 0.00 0.00 0.00 0,~ ppm

27140 24864 9.70 &58 1,01 0.89 ppm
O 0 0,(X) O,(X] O.(X3 0,00 ppm
0 0 0.00 0.80 0.00 0.00 ppm

5571 0 1,97 0.00 0.20 0,00 ppm
0 0 0.00 0.00 0.00 0.00 ppm

,%’78 4776 1,91 1,65 0,20 0.17 Ppm
0 0 0,0;3 0,00 0.00 0.OO ppm

1486t 9412 &86 3,t7 0.50 0,33 p~m
0 0 0.00 0,00 0.00 0~ ppm

27143 18377 8.87 6,22 0.92 0.64 ppm
8605 4478 2.68 1.44 0,28 0.15 ppm

27543 27913 8,g6 9.40 0.93 0.97 pprn
0 0 0.0;3 0.00 0.CO 0.00 ppm

27230 23267 9.15 8,14 0.95 0.84 ppm
0 0 0,00 0,O0 0.00 0.O0 ppm ’

8~7 14180 2,74 5,t I 0,28 0,53 ppm
0 0 0.C~3 0.00 O.CN3 0.~ p~
0 0 O,(:N~" O.CK) O.(M3 O.(X] ppm
0 0 0.00 0.00 0.00 0.00 ppm

4779 6240 1.66 2.32 0.17 0.24 ppm
0 0 0.00 0.00 0.00 0,(30 ppm
0 0 0,00 0,00 0,00 0,60 ppm
0 0 0,00 0.(;O 0.00 0,00 ppm

Reported
Value

0.01
0.03
0.26
0.00
0,34

O.38
0.00

0.57
0.15
1,19
0.00
1.01

0.2~

0.~

0.92
0,28
0.93
0.CO

0.28
0.00

0.17

0.6’0

~vaieallon 1: b~s~d by ba~k~r~ut~d

Total Resofved ALKANE8 {TRA|: & ~7 ppm
Tota! I8OPRENOtD8 (TI]: 3.75 ppm

TZiFRA-T]): o ~
C25-C31 Odds: 3.3 ppm

TPH B.a=kg~ound (~msm! range}: 82 ppm
TPH ~,=:~gr~,Jnd [010-C3e) 112

~-zah~m~n 2 = checks U2. U3. U4, P~[mle ~tnd Phy~ane~ ~mpadsen ~f C17 ~o Pdsta~e. A #oed t~a~cH Ls ~n#Jc~te~ by presence ~:~ all ~sop~e~s a~d ~,w C~7 ~’e~at~e ~o PrL~tafle.
£~l~n 3 = c~mpadsen ofC25 ÷ C27 * C29 ~- C3t to Ftr~ane * Ph~tane. Good ma~ct~ ~s ~r~te<~ byat teast 2 X Pdstane + Phy~ane.

o~ t 4FrJ37.D A,_EP’~PAFL MTH

00265
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Acq On
Sample
Mis¢

: J:~.GC15"tDATA’.,01 t499~!.,M:tTALKN",0114FO38.D
: 15Jan99 07;tOPM
: K981222-LCS ALtPH site specific d’sl
:. F=4 D=I A=20

Method : A_EPHPAH.MTH
Tille ; Allphatic Hydroc-arl:~ns (nC8 - nC40)
Volume in~. : 1.Ou] S~gna~ ~ Phase : RTx-2~
S~nal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal #1 Info : 0.53

P=Flnal Volume (mrs)= 4
D=Dilu~ion Faclcr= I

A=Amount Extracted (g or ink)= 20
Conversion Fa~o~(F’O}/A= 0,2

Mat~= Sail

Report~,d
8olutlon ~olut|on Orlglnal OrlglnaJ Value

Compound RT#I RT#2 ReSl:~ Res p#2 Conc.#l Conc#2 Cone.#1 cone,#2

Target Corn pou.n~ds

1) Oecane 5.59 0.00 328 0 0.11 0J:~l 0.02 0.00 ppm 0.CO
2) Undecane 6.95 5_67 1110 2769 0.39 1.04 0.08 0.21 ppm 0.0~
3) Oodecane 0.~0 6.86 0 4104 0.~ 1 .~ 0.~ 0.29 ppm 0.~
4) ~soprenoid U1 8.76 7.70 14~ 11618 5.40 4.11 1.08 0.82 ppm 1.08
5) Tfid~ne g,~ 0.~ 767 0 0.27 0.~ 0,~ 0.~ ppm 0,~
6) Is~prenoid U2 9.93 8.~ 17~

8) ]~prene[d U3 10.98 9.39 1~19 1~1 5.~ 5.~ 1.13 1,07 ppm 1.13
9) Pentad~ne 0.~ O.~ 0 0 0.~ 0.~ 0.~ 0,~

10) Head--no 0.~ 0.~ 0 0 O.~ 0.~ 0.~ 0.~ ppm 0.~
11) lsopreni~U4 13.19 lt,36 21~ 17~5 7.11 5.87 t.42 1,17 ppm 1.42
12) Hepiad~ne 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0.~
13) P6stane 13.~ 12.01 3~ 317~ 12.~ ~0.47 2.55 2.09 ppm 2.~
14) O~ad~ne O,~ 0,~ 0 0 0.~ 0,~ 0.~ 0.~ ppm 0.~
1~ Ph~ane 14.~ 13,~ ~91 21512 8.40 7.39 1.68 1.48 ppm 1.~
16) Nonad~ne 0.~ O,~ 0 0 0.~ O.~ 0,~ 0.~ ppm 0.~

20) Td~e 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0.~

~) Pentac~ne 20.~ 0.~ ~9 0 0,~ 0.~ 0,07 0.~ Fpm 0.~

24) Heptac~ne 0.C~ O,CO 0 0 0.~ 0.~ 0.~ 0.~ ppm 0.~
25) Oclacosane O,~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0,~
26) Nonacosane 0.~ 0.~ 0 0 0.~

28) Hentdacontane 0.~ 0,~ 0 0 0.~ 0.~ 0.~ 0.~ pDm 0.~

~) T~acontane 0.~ 0.~ 0 0 O.~ 0,~ 0.~ 0.~ ppm 0.~
31) Te~a~ntane 0.~ 0.~ 0 0 0.~ 0,~ 0.~ 0,~ ppm 0.~
~} Pen~a~n~ne ~,~ ~.31 1615 ~ 0.~ 0,97 0Jl 0.19 ppm 0Jl
~) He~a~ntane 0.~ 0,~ 0 0 0.~ 0,~ 0.~ 0.~ ppm 0,~
~) He~a~n~ne 0,~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0.~

36) Nona~’acontane 0,~ 0,~ 0 0 0,~ 0,~ 0.~ 0.~ ~pm 0.~
3~ Tet~contane 0,~ 0,~ 0 0 0.~ 0.~ 0,~ 0.~ ~m 0.~

Total Resolv~l ALKANES FRA): 9,36 ppm
Total ISOPRENOID~ {1"1): 9.08 l:pm

ll/~rIIRA.TI): 3Z43
l~va~uat[on 1: ~ood match
Evaluation 2: @~ ~kh ~H ~c~gr~d
Evaluation 3: g~ ~(ch TPH Ba=~g~und (C10 .~6) 0 ppm

~lua~n 1 = ~m~ron of I~1 ~pt~ ~o 1o~ ~ al~a~ minus 1¢~1

KMB00008179



I

Method
Tille
Volume
Signa! #1 Phase
~ignal/#1 Info

; J:\GC1b’~DATAV311499~fARTALKN~3114F007.D
: 14 Jan ~ 08-:42 PM
: K9807169-00t
: F=1 D=I A=13.8

A_EPHPAH,MTH
A]iphatic Hyd~’ec~rbons (nC8 - nC40)

1.0ul S~g~el #2 Phase : RTx-2~O
RTx-5 SignaI #~ lnfo : 0.53
0.53

ViaI: 8
Operator. LLANOAUER

Inst ; GC15

F=FinMVolume (mls)= 1
ID=Oiluffon Facto~"= 1

A=Amount Extradted {’g or mL]= 13.8
Conversion Factor=(F’D}lA= 0.07248

Matrix= Soil

Compound

Target Compou~n_ds

RT#I RT#2 Resp#1 Resp#2

t) Decane 5.60 4.24
2) Undecane 6.94 5.72
3} Dodecane 8.04 6.85
4) lsoptenoid U1 8.76 7,70
5) Tridecane 9.04 7.84
6) lsoprenoid U2 9,93 8,63
7) Telradecane 10.21 8.71
8) Isoprenoid U3 10,97 9.40
9) Pentadecane 11.44 9,64

¯ 10) Hexadecane 12,63 10,71
11) lsepreni’od U4 13.19 11.36
I2) Hept~decane 13.77 11.76
13) Pr~stane !3.83 12.00
14) Ocladec~ne I4,85 12,76
15) Phytane 14,95 13,05
16) Nonadecane 0.00 0.03
17) Eicosane 0.00 14.59
18) Hene[cosane 17.96
19) Docosane 0,(30 16.43
20) Trfcosane 19,33 0.00
2t) Te~tacosane 19.95
22) Pentacosane 20.37 t&68
23) Hexacosane 20.89 0.¢0
24) Heptacosane 21.22 19.58
25} Oclacosane 0,0(3 0.00
26) Nona¢osane 21.99 20.47
27) Tr[acentane 0.00
28) Henldacen~ane 22.86 21.16
29) Detdacontane 0.00 0.00
30) Tdtdacontane 0.00 0,03
3t) Telraldacontane 24.81 0.03
32) Pentatlfa¢ontaae 0.03 0.00
33) Hexatdacontane 0.03 0,0(3
34) Heptaffiacontane 0.00 23.09
35) Octatfiacontane 0.00 0.00
36) Nonatdacenlane 0.00 0.03
37) Tet~acontane 0.00 0.03

Solutt~n Solution Original Original
Conc.#1 Conc#2 Conc,#1 Conc.#2 Units

518 327 0,17 0.12 0.01 0.01    ppm
624 874 0°22 0.33 0.02 0.02    ppm
927 1041 0.35 0.36 0.03 0.03

2148 1015 0.80 0,36 0.06 0.03
417 425 0.15 0,15 0.01 0.01

3338 2707 1 .t6 0.95 0.08 0.07 pPm
3286 3932 . 1.12 ~.32 0.08 0.10 ppm
4592 5874 1.57 1.97 0.11 0.14 ppm
2483 1407 0,85 0.48 0.06 0.03
4935 5418 1,67 1.80 0,1:2 0.13    p~m
8652 ~ 7667 2.92 2.55 0+21 0.t8
2582 2302 0.89 0.81 0÷06 0.¢4~ ppm

17(~36 17345 5.97 5.72 0.43 0.41 ppm
3183 3925 1.08 ~.34 0.08 0,10 ppm

20390 12915 7,29 4.44 0,53 0.32 ppm
0 0 0.03 0.00 0.00 0.00
0 2804,55 0.03 95.04 0.00 6.96 ppm

4656 0 1.65 0.00 0.12 0.03 ppm
0 8762 0,00 3.01 0.00 0.22 ppm

1676 0 0,56 0.00 0.04 0.03 ppm
4497 0 1,43 0.03 0,10 0.03
7136 8817 2.33 2.97 0.17 0.2t    Fpm
4998 0 1.64 0.00 0.12 0,0O

14683 10235 4.80 3.46 0.35 0.25 pFm
0 0 0.03 0.00 0.00 0.03 ppm

8718 8435 2,84 2.84 0.21 0.21 ppm
0 0 0.00 0.00 0.6~3 0.00 p~m

5835 8210 1.95 2.87 0.14 0.21 pFm
0 0 0,~3 O.O0 0.(X3 0.03 ppm
0 0 0.03 0,00 0.(30 0,03 Ppm

4070 0 1,37 0.03 0.10 0.03 ppm
0 0 0.CO 0.03 0.00 0.03 ppm
0 0 0.00 0,03 0.03 0.03 ppm
0 3273 0.00 1,21 0.00 0.(FJ ppm
0 0 0.03 0.00 0.00 0.(30 ppm
0 0 0.03 0,00 0.00 0,03 ppm
0 0 0.00 0,03 0.IX) 0.03

Reported
Valua

0.01
0.02
0.03
0.C6
0.01
0.68
0.08
0.11
0.06
0,12
0.2I

0.43
0.08
0.53
0.03
0.03
0.03
0.00
0.03
0.00
0.t7

0.35
0.03
0.21
0,03
0.14
0.03
O,(3O
0.03
0.CO
0,03
0.03
0.03
0,03
0.00

EvaIuatlon 1: b~a~l by ~kg~
Evaluation 2: g~ ma{ctt

* D4v~sion by 0 = 1~0 f’ot evalua0en.

Total Resolved ALKANES (TRA): 2.76 ppm
Total fSOPRENOIDS t’R}: t42 pgm

TPH gackgrou~d (C10 ~ r.,36) 29ppm
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Datafile
Acq On
Sample

: J:\G C 15"~ATA~011499’~.-~ARTALKN~0114FOGS.O
: 14Jan.~J 09:24PM
: K9807169-002
: F=2 D=I A=12.2

Methm:t : A_EPHPAH,MTH
Title : Aliphatic Hydr~tboms (nC8. nC40)

Signal #1 Phase : RTx-S S~na] #2 lnfo : 0.53
Signal # 1 lnfo : 0.53

F=Fina] Volume (mls}= 2
D=Dilutien Factor= 1

A=Am~un~ F_xtra~ted (g ormL)= 12,2
Convers{on Factm’=[F’O}/A= 0.16393

Maki×= Soil

Reported
Sotut]on S~tutlon Original Original Value

Compound RT#I RT#~2 Resp#l Resp#2 Cozlc,#1 Conc#2 Conc.#l ,-C°~n,-c’-#~-__-U_nit, s_        ~

Target Compou.n_ds

1) Decane 5.62 0.00 235 0 0.08 0.00 0.01 0.CO ppm 0.C0
2) Undecane 6.94 5:71 575 360 0.20 0.13 0.03
3) D~d~an~ 8.~ 6.86 7~ 879 0,~ 0.31 0.~
4) Isep~ene~d U1 8.76 7.70 ~ 2~1 1.82 0.~ 0.30 0.16 ~pm 0,~
~ TM~ne 9.~ 0.~ ~7 0 0.19 0+~ 0.~ O.~ ppm 0.~
5) ~prenoid U2 9.93 8,~ ~8 7176 3.17 Z51 0.52 0,41 ppm 0~52
~ Teledyne 10.18 8.71 1~ ~ 0.46 0,~ 0.~ 0.11 ppm 0.~
8) ~preno~ U3 10.98 9,~ 117~ 11~ 4.01 3.70 0.~ 0.61 ppm 0.~
9) Penlad~e 0,~ 0.~ 0 0 0,~ 0.~ 0,~

10} He~d~ane 12,~ 10.71 ~ ~61 0,~ 1,28 0.15 0.21 ppm 0.15
1~) lsepreni~ U4 13.19 11.~ 181~ t~73 6.12 5.~ 1.~ 0.92 ppm
~ 2) Heptad~ne 13.~ 0.~ ~1~ 0 11.71 0,~ 1.92 0.~ ppm 0.~
13) P~stane 13.~ 12.~ ~1~ ~74 11,~ li.~ 1.~ 1,~
14} O~ad~ne 0.~ 0,~ 0 0 0.~ 0,~ 0,~ 0.~
15) Ph~ane 14.~ 13.~ ~19 28~8 11.87 9.~ 1.95 1

i8) Hene~c~ne 17.~ 0,~ 47~ 0 1.~ 0~ 0.28 0.~ p~m 0~

2I) Te~c~e 0.~ 0.~ 0 0 0.~ 0,~ 0.~ 0,~ ppm 0.~
~) Pentac~ne 20,37 0.~ 7~ O 2A7 0,~ 0,40 0.~ ppm 0.~

24) Heptaco~ne 2I.~ 19.~ 1415~ 9~8 4,~ 3.~ 0.76 0.55 ~pm 0.76
2~ O~acosane 0,~ 0.CO 0 0 0.~ O.CO 0.~ 0.~ p~m 0.~
26) Nonaco~ne 21.~ 0.~ ~ 0 3.07 O,~ 0.50 0,~ ppm 0.~

28) Hen~a~ntane ~.8~ 21.~6 4741 ~9 1.59 1.98 0.~ 0,~ ~m 0.26
~) Oo~acon(ane 0,~ 0,~ 0 0 0.~ 0.~ 0.~ 0.~ FFm

32) Pen~acon~ne 0.~ ~31 0 11~ 0,~ 4.16 0.~ 0.~ ppm 0.~
~) H~a~n~ne 0.~ 0,~ 0 0 0.~ 0.~ 0,~ 0.~ ppm 0.~

36) N~nal~acontane- 0.~ 0.~ 0 0 0.~ 0.~ 0,~ 0.~ ppm 0.~
3~ Telracontane 0,~ 0,C~ 0 0 0,~ 0.~ 0.~ 0.~

Total Resolved ALKANES {TRA): 7.7~ ppm
Total I~OPRENOIDS (T]}: 6,38 ppm

T~(TR.A-TI): 4.~

~,,’~uat~n 2 = che~ks U2. U3, U~. Pr~tat~e and ~e; comparkon of C’17 to Pnst~,~e. A ~ t~tdn i~ E’~k~zte~ by pre"~nce ~1’ all L~op~en~kts az~d kt~ C’~7 te~{~ to Pr~-ta~e.
~t~on 3 = ¢omPa~on ol C25 * C27 ÷ C’29 * C~3t ~0 ~ ÷ ~hyta~e. Gc~xl match i~ ff’~[cate~ by ~ ~ 2 X Pt~ane * Phy~ne.
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Daf.~file
Acq On
Sample
M~c

Melhod
T~lle
Volume tnj.
Signal #1 Phase
Signal #~

: J:\GC15E)ATA~O 114~tH,~CtTALKN~0114F009.0
: 14Jan~9 10:06PM
: K98071&9--003
: F=I D=I A=8.6

"vla|: 10
Opera(or: LLANDAUER

]nst : GC15

F=FinalVolume {mIs)= 1
0=Dilution Fac{or-= 1

A=Amount Exlr4c~ed (9 or mL}= 8.6
Convets~’on Fa¢{or=(F’D)/A= 0.11628

Matrix= Soil

Compound RT#I RT#2

Target Compounds

So{ution Solution O~Igina! Ot[g{nal
Resp#l Resp#2 Conm#1 Cone#2 con¢,#1 Conc,#2 Units

Reported
Va{ue

I) Oecane 5,62 4,24
2) Undecane 6.94 5.72
3) Oodecane &04
4) lsoprenoid U1 8.76 7.71
5} Tddecane 9.04 7.84
6) {sopmnoid U2 9.93 8.63
7) Tetradecane 10.22 8.71
8) lseprenoid U3 10.~8 9,35
9) Penladecane t 1,44 9.64

" 10) Hexadecane 12,63 10.7t
11) tsopren~od U4 0.00 0.00
12) Heptadecane 13.7-,’/’ 1 t,75
13) P~slane 13.83 t2,01
14) Oc’ladecane 14,85 12.76
15) Phytane 14.94 13.05;
16) Nonadecane 0.00 t3.74
17) E~cosane 17.02 0,00
18) Henei¢osane 17,96
19) Oc~osane 0.00 16.43
20) T~cosane 19.33 17.36
2"~) Te~racosane 19.~5 0.00
22) Pentacosane 20.37 18.&9
23) Hexacosane 20.81
24) Heptacosane 21.22 19.68
25) Oclacosane 0.(~
26) Nonacosane 21.99 20,47
27) Tria¢onlane 0.(30 0.(X~
28) Hen(dacontane 22.86 21,16
29) Ootr~acentane 0,00 0.00
30) T,’f{riaconlane 24.00 21.77
31) Tekatdacentane 24,81 0,O0
3"2) Pent~t#acontane 0,60 0.00
33) Hexalfia¢onf.ane 0,00 0.~3
34) Hept;~acenlane 0,00 23.09
35) Octalfiacon~ane 0.00 0.00
36) Nona~dacontane 0.(~ 0.00
37) Tetraconlane 0.1~3

394 321 0.13 0.12 0.02 0.01 ppm
497 723 0.t7 0.27 0.02 0,03 ppm
963 1310 0,36 0.46 0~04 0,05 ppm
33~ 233 O. 12 0,08 0.01 0.01 ~m
402 £52 0.14 0.33 0.02 0.04 ppm
466 600 0.18 0.21 0,02 0.02 ppm

3~87 5440 1.36 1.82 0.16 0.21 ppm
667 1286 0.23 0~43 0.03 0.05

2443 2185 0.84 0.74 0.10 0.09 p~m
4582 5012 1.55 1.66 0.18 0,19 ppm

0 0 O.C~ 0.00 0,00 0,00 pprrt
3315 3L735 1.14 1.13 0.13 0.13
1418 1461 0,50 0.48 0,06 0.06 plum
3172 4255 1.08 1.45 0.13 0.17 ppm
£67 844 0.35 0.29 0.04 0.03 ppm

0 2900 0.00 0.99 0,00 0.11 ppm
1706 0 0.S’7 0~00 0.07 0.00 ~pm
3026 0 1,07 O,0O 0.12 0.00 ppm

0 6~61 0.00 2.38 0.00 0.2.7 ppm
4734 4065 1.60 1.41 0o19 0.16
3244 0 1.03 0.00 0.t2 0.IX} ~pm

14604 15627 4,78 5.26 0.56 0.61 ppm
4958 0 1.63 0,00 0.19 O.O0 ppm

26427 25624 8.64 8.6’7 1.00 1.01 ppm
0 0 0.00 O.CO 0.00 0.1~ ~m27918 27503 9,08 9.26 1.06 1.08 ppm
0 0 0.(X~ 0.00 0.00 0.IX) ppm

20454 18027 6.87 6.31 0.80 0.73 R~m
0 0 0,00 0.00 0.00 0.00

4739 5225 1,6"2 ¯ 1.88 0.19 0.22
4545 0 1.53 0,00 0.18 0.00    ppm

0 O 0,00 0.00 0.00 0.00
0 0 0,00 0.00 0,00 0.00 p~m
0 4916 0.00 ~.82 0.00 0.21    ppm
0 0 0.013 0.00 0,00 0.03
0 0 0.00 0.~ 0,00 0.130    ppm
0 0 0,(343 0.00 0,00 0.00    ppm

0.02
0.02
0.04
0.0I
0.02
0.02

0.03
0,10
0.18

0.13

0.13
0.04
0.00

0.O0
0.19
0.00
0,56
0,00
1.C0
0.00
1.06

0,80

0.19
0,OO
0.00
0.00
0.00
0.(X~

0.00

" O~s~n by0= l~tar

Total Resolved ALKANE8 (TRA): 4,7~ ppm
Total tSOPRENO~DS 03}: o.t6 ppm

Tt,’(’t’RA-TII: 0.o3
3.42
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Sample

: J:\GC151DATA~01149~J~-IARTALKNl~114F010.0
: 14Jan 99 10:47PM
: K980716.9-C~4
: F~’1 D=I A=8,9

Meth~:t : A_EPHPAH.MTH
]3tie : Aliphal|c Hvdroc’-~rb~ns (nC8 - nC~)
Volume Inj. : 1.Oul Signet #2 Phase : RTx-2~

Signal ~ Info : 0_53

F=F/nat Votume (mls)= 1
D=Dilutien Factor= 1

A=Amau~t Extracted (g or mL)= 8.9
Cenversion Fa¢{or=(F*D1/A= 0.1 t236

Malr~×= Sell

Compound RT#I RT#2 Resp#1

Target Compou_n_ds

1) Oecane 5.62 4,26 3~O
2) Undecane 6.94 5.72 510
3) Dodecane 8,04 6.86 764
4) lsoprenoid UI 8.76 7,7t ~9
5) T~d~ne 9.~ 7.~
6) i~pren~d U2 9.93 8,~ ~7
~ Tetmd~ne 10,21 8.71 4019
8) lsopren~id U3 t0,98 9,~
9) Penta~ane 11.~ 9,~ 2~6
~0) He~d~ne 12.~ 10.7t
11}~sopren~ U4 13J9 11.37
12) Hep{ad~ne 13.~ 11.76 41~
13) P~slane 13,&3 12.01
14) Odad~ne t4.85 12,76 3~8
15) Ph~ane 14.~ 13.~ 1~1
I~ Nonad~ne 0.~ 13.74 0
1~ E~co~ne 0.~ 0,~ O
~8) Hene~ne I7.~ 0,~
~9) D~o~e 0.~ 16.~ 0
20) TH~ne 19.~ 17.36

~) P~nt~ne ~.37 18.70 1~9

24) Hept~co~ne 21.~ 19,68 38213
~5) Oc]aco~ne 0.~ 0.~ 0
2~) Nonaco~ne 21.99 20,48 41838
~7) Tdac~ntane 0.~ O.~ 0
~8) Hen~acontane ~.86 21,16 ~1~
2~) O~aconlane 0.~ 0.~ 0
30) T~lfiacontane ~,99 21.~
31) T~n~ne 24.~ 0.~
~) Penla~a~n~ane 0.~ 0,~ 0

~) Hepta~n~ne 0.~ ~,~ 0
~) Octat~aconlana 0.~ 0.~ 0
~) Nonaldac~ntane 0.CO 0,~ 0
3D Tet~contane 0.~ 0.~

So]utlon Setutlon Orlglnal Orlgtnal
R e s ~ _ _ _C_o_n _c.~_ _ _ C_ o..n_c_#2_ _

284 0,10 0.10 0.01 0.01 PFm
683 0.18 0.26 0°02 0.03 PPm

1460 0.28 0.51 0,03 0.06 ppm
265 0.13 0.09 0.01 0.01 ppm
955 0.15 0.33 0.02 0.04 ppm
670 0.20 0.23 0.02 0.03 ppm

5202 1.37 1 °74 0.15 0.20
1239 0.30 0.42 0.03 0.05 ppm
2530 0.90 0.86 0.10 0.10 ppm
5567 1.54 1.85 0.17 0.21 ppm

- 557 0,31 0.t9 0.04 0.02 ppm
3960 1.42 1.39 0.16 0,16 ppm
2889 0,80 0.95 0.09 0~I~ ppm
4864 1,24 1.66 0.14 0.19 ppm
1985 0.56 0.68 0.06 0.08 ppm
3389 0.00 1.15 0.00 0.13 ppm

0 0,00 0.00 0.00 O,00 ppm
0 1.44 0,00 0.16 0.CX3 ppm

8541 O.00 2.94 0.flO 0.33 ppm
5396 2.04 1.87 0.23 0.21

0 0.92 0,00 0.10 0,00    ppm
19657 6.43 6.61 0.72 0.74 ppm

0 ~ ,94 0.(X} 0.22 0.CO
34760 12.49 11.76 t.40 1.32 ppm

0 0,~) 0.00 0.00 0.00
41138 13.6I 13.85 1.53 1.5~ ppm

O 0,00 0.O0 O3X~ O,O0
28064 11.14 932 1.35 I .~0 ppm

0 0£0 O.(X~ 0,00 0.00 ppm
10922 3.09 3.94 0.35 0.44 ppm

0 2.30 0o00 0.26 0.(30 ~pm
0 0.00 O.CK) 0.00 0.00 ppm
0 0,00 O,CO 0/04~ O,CX~ ppm

8035 0.(~0 2.~ 0.00 0.34 ppm
0 0.(X) O.00 0.I~0 O.(X~ ppm
0 0.(30 0,0(3 0.00 0.00 ppm
0 O~CO O,O0 0.00 0,00 ppm

ReportL, d
Value

0.01
0.0"2

0.01
0.02
0.02
0.15

0.10
0.17
0.04
0.16
0.09
0.t4
0.G6
0.~0

0.00
0.00
0.23

0.72

0,~
1.53

1.25

0.35
0.00
O.(X~

0.00
0.00
0.00

Total Resolved ALKANES [7RA}: 6.53 ppm
Total ISOPRENOIDS {T]): 0.25 ppm

TI,’[TRA-Ti): 0,04
C2~.~:31 Odds: 4°9 ppm

TPH ~¢~gro~nd {G1@ - ~36) "~66 ppm

E~ua~o~ 2 = cl~ec~,:s LI~. U3. U4, Pt~tane a~d Phy~t,e; compadt, on ~f C17 tt~ P~ane. A ~;pood n’~ll:¢h ~s itx~k:a=ed by preset~¢e ~f all P~0p~enok~ and ~w C! 7 ~e!aE’,,~ to Pr~ta~e.
E,~[uaL~n 3 ~ ¢~mpa~,cn cf C25 ~ C~7 + C’29 + C~1 ~o Pdstan~ ¯ Phyt~u~. ~ m~d’l ~ ~�:at.ed 5y at tea.st 2 X Pltr~ne + Fl~Tf~ne.

0114F010.0 A_EPHP,~d.~ ~TH

00270
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Datafile : J:%.GC15x.~ATA~l 1. 499~]ARTALKN~114F011.O
Acq On : I4Jan~9 11:2~PM
,Sample : K9807169-005
M~sc " F=I D=1 A=9.3

Method : A_EPHPAH.MTH
Tille : Niphat~c Hyd~ca~ons (nC8 = nC40)
Volume lnj. : 1.0ul Signal #-2 Phase : RTx-200
Signal #1 Phase : RT×-5 Sk3nal #2 Info : 0.53
Signal #1 tnfo : 0.53

Operator:. LLANDAUER
]nst : GC15

F=F[nal Volume (mls)= 1
D=Dilut~on Facter= 1

A=Ameur~t E,xtract~l (g or mL}= 9.3
Conversion Faclor=(F*D}/A= 0.10753

Matrix= ,Soil

Compound RT#I RT#2

Target Compounds

.Rasp#1
Solutlon Solution Orlglnat Original

Resp#2 Cone.#1 Conc#2 Conc.#1 Cone.#2 Units

Reported
Value

1) Decane 5.61 4.25
2) Undecane 6.94 5,72
3.} Dedecane 8.04 6.86
4) lseprenoid U1 8.74 7.71
5) Tddecane 9.04 7.84
6) ~s~prenoid U2
~ Te~d~ne 10.~ 8.7t

I0) Hexad~a~a 12,~ 10,71
11) i~eni~U4 13J9 tl.37
12) Hepta~ne 13.~ ~t.76
13) Pr~tane t3.~ 12,01
14) Oclad~ne 14.~ 1Z76
~5) Fh~ane 14.~
I6) Nonad~ne 0,~ 13.74
t~ E~c~ne t7.02 0.~
t8) Henet~ne 17.~ 0.~
t9) D~ne 0.~
~) T~c~ne 19.~ 17,37
21) Tel~ne 19,~
~) Pen~cosane ~.37 18.70
~) Hexaco~ne 20.~
24) Heptaco~ne 21,~
25} Octaco~ne
26) Nonaco~ne 21.99 ~.47
27) Td~contane 0.~
28) Hent~acontane ~.86 21,16
29) Oo~a~nla~e 0.~
30) T~a~ntane 24.~ 21
3I) Te~n~ne 24.~
32) Penta~ntane 0.~

~) Oclatdaconlane 0.~
36) Nonal~acontane 0.~ O.~
3~ Tetracontane 0.~ 0.~

322 234 0,11 0.09 0.01 0.0~
593 683 0.2t 0.26 0.02 0,03 ppm
947 1392 0.35 0.49 0.04 0.05 ppm
359 2~)0 0.’~3 0.~0 0,01 0.01 ppm
475 545 0.17 0,19 0.02 0.02 ppm
704 694 0.25 0,24 0,03 0.03 ppm

3644 5t34 1.24 1.72 0.13 0.19 ppm
956 1 I33 0.33 0.38 0.04 0.04 ppm

2287 2393 0,79 0.81 0.08 0.69 ppm
4108 4827 1.39 1.60 0.15 0,17 ppm

895 1000 0.30 0,33 0.03 0.04 ppm
3729 3664 1.28 ~t.28 0.14 0.t4 ppm
2241 2841 0.78 0.94 0.08 0.10 ppm
3501’ 4337 1,19 1.48 0.13 0.16
1680 2086 0.~0 0.72 0.06 0,08

0 2881 0.00 0,98 0.00 0.11 ppm
L:~O18 0 0.68 0.00 0.07 0.00 ppm
3779 0 1.34 0.00 0.14 0,O0 ppm

0 8397 0.00 2..89 0.00 0.31 ppm
4360 3463 1.47 1.20 0.16 0.13 ppm
4472 0 1’ .42 0.00 0.15 0.00 ppm

17555 17399 5.74 5,85 0.62 0.63 ppm
4497 0 1.48 0,CO 0,16 0,043 ppm

34276 31404 11.21 10.62 1.21 1.14 ppm
0 0 0.00 0~00 0.00 0.00 ppm

37936 36702 12.34 ~2.36 1.33 !.33
0 0 0.00 0.00 0.00 0.00    ppm

30753 25956 10.33 9.08 i+11 0.98    ppm
0 0 O.~X:) 0+~ 0+00 0.~

7770 7238 2.66 2,61 0.29 0,28 ppm
5429 0 1.82 0.00 0,20 0.00 ppm

0 0 0.00 0.00 0.00 0.00 ppm
0 0 0.O9 0.00 0.00 0.O0 ppm
0 6086 0.00 2.26 0.00 0.24 ppm
0 0 0.C~3 O.(:N~ 0.(~0 0,00 ppm
0 0 0.00 0.00 0.00 0.00 ppra
0 0 0.00 0.00 0.00 0.00 ppm

0.01
0.02
0.04
0.0t
0.02
0,03
0.13
O,04
0.08
0.15
0.03
0,14
0.08
0J3
0.08
0.00

O.C~
0.00
0.16
0.00
0.62
0,00
1,21

1.33
O.eO
1.11
O.eO
0.29
0.00
0.00
O, O0

0.130
0.00

Evaluation 2: suspect
EvaJuatton 3: bia~ ~

DMs~ by O = 1~ for ~

Total Resolved ALKANE8 {’rRA): 5,69 ppm
T~tal I~OPRENOtDS ff]): a25 ppm

T~rrRk.~]): o.o~

TPH ~¢~gro~nd(C~0oC~6) 144 ppm
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Oa~iile
Acq O~
Sample
Misc

Method
Title
Volume lnj.
Signal #1 Phase
Signal #1 tnfo

J:~,G C 1 ~OATA.’,,011499’,,HARTA.LKN~3114F0 ! 2. D
Jan 99 O0:11 ,AM

K980716.9-0t3
F--IO D=t A=15.8

A_EPHPAH.MTH
Atiphalia Hydrocarbons (n¢8 - nC40)

1 .Oul S~gr.~l #2 Phase : RTx-2(30
RTx-5 Si~at #2 ~nfo : 0.53
053

V~a;: 13
Operator: LLANDAUER

Inst: GC15

F=Final Vofume (m,~s}= 10
D=Di{L~jen Factor= 1

A=AmCunt Extracted (g ormL)= 15,8
Conversion FacIo~(F’D)/A= 0.~291

Matin= Soil

Compound

Target Compou.n,ds

Repo~ted
SoJutton Solution Original Original Value

RT#I RT#~. Resp#l Resp#2 Co%c,_;~___C_?.n_c_#~+_C_o_~_c._#~l_.._Co_r~._#2____U~t_s_      ~

1} Oecane 0.O0 0.00 0 0 0.00 OX]O O.C0 0.O0 ppm
2) Unde~ane 0~ 0,~ O 0 0.~ 0.~ 0.~ 0,~ ppm
3) Oodecane 0.~ 0.~ 0 0 0.~ 0.~ ~ 0,C0 0,~ ppm 0.~
4) Isop~enoid U1 0.~ O,~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0.~
5) Tribune 0.~ 0~ 0 0 0.~ 0.~ 0.~ O,~ ~pm 0.~
6) ~sopteno~d U2 0.~ O.~ 0 0 0.~ O.~ 0.~ 0+~ ppm
~ Tetmd~ane 0.~ 0.~ 0 0 0,~ 0,~ 0.~ 0,~ ;pro 0,~
8) {sepre~ U3 10.~ 0,~ 212 0 0,07 0,~ 0.~ 0.~ ppm 0,~
9) Pentad~ne ~ 1.46 0.~ 314 0 0.11 0.~ 0.07 0.~ ~pm 0.~

~0) Hexad~ne 12.~ t0+75 ~7 ~ 0+15 0+13 0.10 0.08 ppm 0.10
11) ~sopreni~ U4 13.~ 0+~ ~0 0 0.I 1 0.~ 0.07 0.~ ppm 0,~
12) Heptad~ne 13~ 11.78 ~ ~2 0.12 0.13 0.07 0.08 ppm 0.07
~3) Pristane 13,~ 12.02 850 ~7 0,30 0.30 0.19 0,19 ppm 0.19
14) Octad~ne 14.~ 12.78 4~ ~ 0+t4 0.~6 0.09 0~I0 ppm 0~
15) Ph~ane 14.~ 13.~ 591 670 0.21 0.~ 0,13 0,15 ppm 0.13
%6) Nonad~ne 0.~ 0.~ 0 0 0.~ 0.~ 0,~ 0.~ ppm 0.~
17) Eic~ne 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm 0,~
~8) Heneic~ne 17.97 0.~ 4~ 0 0,17 0.~ 0.11 0.~ ppm 0.~
19) D~ne 0.~ 0.~ 0 0 0,~ 0.~ 0.~ 0.~ ppm 0.~
~) THc~ne 19.~ 0.~ 425 0 0.~4 0.~ 0.~ 0.~ p~m 0.~
21) Telrac~ne 0,~ 0.~ 0 0 0.~ 0.~ 0,~ 0.~ ppm 0.~
~) Pen{aco~ne ~.37 18.70 11~ ~7 0.37 0,28 0.~ 0.i8 ppm 0.~
~) Hexaco~ne 0.~ 0,~ O 0 0,~ O,~ O~ 0,~ ppm 0.~
24) Heptacosane 21,~ !&68 1660 1312 O.~ 0,~ 0.34 0.28 p~m 0.~
~ ~tacosane 0,~ 0.~ 0 0 0.~ 0.~ 0,~ 0.~ ~m 0.~
26) Nonacosane 21,~ 20.~ 1447 1646 0.47 0.~ 0.30 0.35 ppm
27) T~aco~tane 0.~ ~ 0 0 0,~ O.~ O~ 0.~ ppm 0.~
28) Hentdacontaae ~.~ 21 .I6 t032 1~ 0.~ 0.37 O,~ 0,~ ~pm 0.~

~} T~acon~ne 0.~ 0.~ 0 0 0,~ 0.~ 0.~ 0.~ ppm 0.~
31) Te~n~ne 0.~ 0.~ 0 0 0.~ 0,~ 0.~ 0,~ ppm 0.~
~) Pen~con~ne 0.~ 0.~ 0 0 0.~ 0.~ 0.~ 0.~ ppm

~) Cctal~acontane 0,~ 0.~ 0 0 0.~ 0~ 0.~ 0.~ ppm 0.~
36) Honatdacontane Q.~ 0,~ 0 0 0.~ 0,~ 0.~ O.~ ppm 0.~
3~ Teiraconlane 0.~ 0,~ 0 0 0.~ 0.~ 0.~ O.~ ppm 0,~

Total Resolved ALKANE8 ~RA): 1.o’7 ppm
Tota! ISOPRENO~D8 (33): e.~

Tt/{TRA.TI): o.~+
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Datafiie
Acg On
Sample
Mi.s~

Method
Title
Volume
Signal #1 Phase
Signal #1

: J:\GCI5~DATA~l t 499~PLARTALKN~114F013.D
: 15Jan99 O0:52AM
: K98071 ~-0"I 6
: F=I 0=1 A--9.7

: A_EPHPAH.MTH
; ARphalic Hydrocarbons (nC8 o nC40}

: 1 .Out S~na~ #2 Phase : RTx-200
: RTx-5 Signa| #2 fnfo ." 0.53
: 0.,53

’Via]: 14
Ope~’atar: LLANOAUER

fnst : GC15

F=FinalVaiuma (mfs)= 1
O=Dil~’on Factor= 1

A=Amcunt Extracted {g or mL)= 9.7
Conversion Factor-=(F" D)/A= 0.10309

Matrix= Soil

Target Compou.n~ds

RT#1 RT#2 Resp#~l___ Rasp#2
Sotut]on ~o1~lon Od’ginat
Cone.#1 Conc#2 Cono.#1

Reported
Original Value

1) Oecane 5.62 0.G0
2) Undecane 6.94 5.72
3) Dodecane 8.04 6.86
4) Isoprenoid U1 8.74 7.71
5) T~ktecane 9.04 7.84
6) lsoprenoid U2 9.93 8.63
7) Tetradecane 10.21 8.7t
8) Isop~’enoid U3 10.~8 9.35
9) Pentadecarle 11.’44 9.64

10) Hexadecane 12.63 10,71
11) tsopreniod U4 13.19 11.37
12) Heplad’ecane I&T7 11.76
~3) P,"islane 13.83 12.01
t4) Octadecane 14.85 12.T7
15) Phytane 14.94
I~) Nonadecane 0.00 13.74
17) Eicosane 0.O0
t8) Heneicosane 17.96 0.00
t9) Docosane 0,03 16.43
20) Trico~ane 19.33 17.37
2t) Tetracosane 19.95 0.00
~.) Pentacosane 20,37 18.69
23) He~acosane 20.89
24) Heptacosane 21.2~ 19.68
25} Oclacosane 0.00 0,00
26} Nenacosane 21.09 20.47
27) Tdacontane 0.00 0.00
28) Henlriaconlane 22.86 21.16
2~) Doldacentane 0.00 0.00
30} Trildacontane 23.99 21.77
3t) Tetraln’acontane 24.82 0.00
32) Pentabtac~tan~ 0.00 0.~0
33) Hexaldacontane 0.00 0.00
34) Heptalriacc~lane 0.00 23.09
35) Octatriac~nlane 0.00 0.00
36} Nenatriacontane 0.00 0.00
37} Tetta~nlane 0.00 0,00

303 0 0.10 0.00 0.01
600 - 693 0.21 0.26 0.02
871 1105 0.32 0.39 0.03
595 369 0.22 0.13 0.02
370 430 0. t3 0.15 0,01
945 496 0.33 0.t7 0.03

3192 .4536 1.09 1.52 0.tl
1185 1179 0,,40 0.40 0.04
2005 1980 0.69 0.67 0,07
3940 5080 1.33 1.69 0.14
1582 - 13t5 0.63 0,44 0.06
3116 3271 1.07 1.15 0.11
3269 4303 1.14 1.42 0.t2
3112 399=3 t .C~ t.36 0.11
2841 3089 1 .O2 1.06 0.10

0 2362 0.03 0.80 0,03
0 0 0.00 0,00 O.OO

3984 0 1.41 0:~) 0.15
0 8014 O.00 Z76 0.03

3613 3257 1.22 1.t3 ,0.13
4933 0 1.57 0.OD 0.16

14763 15208 4.83 5.12 0.50
4825 0 1.59 0.O0 0.16

27327 25525 833 8.64 0.92
0 0 0.0(3 0.00 O J30

28~90 29375 9.43 9.89 0.97
0 0 0.00 0,(~1 O,O0

23224 20851 7.80 7.30 0.80
0 0 0.(X~ 0.00 0.00

5487 8829 1.88 3.18 0.19
753! 0 2.53 0.00 0.26

0 0 0.GO 0.00 0.00
0 0 0.00 0.00
0 6725 0,00 2.50 0.~:)
0 0 0,00 0.00 0.00
0 0 0.00 O,CO 0.03
0 0 0.00 0.00 0.00

0.00 ppm 0.00
0.03 p£m 0.02
0.04 ~pm 0.03
0.01 ppm 0.02
0.02 ppm 0.01
0.02 pgm
0.16 ppm 0.11
0.04 ppm 0.04
0.07 ppra 0,07
0.17 ppm 0.14
0.05 ~pm 0.06
0.12 ppm 0.11
0.15 pprn 0.12
0.t4 ppm 0.1t
0,11 ppm 0.10
0,08 ppm 0.00
O.eO
0.00 ppm 0.00
0.28 ppm 0.00
0.12 ppm 0.13
0.00 ppm 0.00
0.53 ppm 0.50
0.00 ppm 0.CO
0.89 ppm 0,92
0.00 ppm
1.02 ppm 0,97
0.00 ppm 0.00
0.75 ppm 0.80
0.(30 ppm 0,~0
0,33 ppm 0.19
0.00 ppm 0,03
0.(X~ ppm 0.(30
0.00
0.26 ppm 0.00
0.00 ppm O.CO
0.00 ppm 0.00
0.00 ppm 0.03

Tota! Resolved ALKANES {TRA}: 4.48 pprn
Total I8OPRENOIDS (’t’t}: 0.37 ppm

T~FF~-Tt}: 0.~9

TPH Back~vour, d {C10 - C:~6] 108 ppm

E~luatf~n ~ = Checks Lr2, U3, U4, P~st~ne a.r~ Fhy~f~e; c,ompatis~n ot C17 Io Pdstane. A good ma~ch ~s tfl~ted by lx~-,.~’f~e ¢t all ~s~pret~d~ ae, d kw,/Ct7 fetal/re 10 Pdsla~e.
Evat~a~n 3 = ~mml~.v,t,~ ot C25 * C27 ,. C"z9 * C3~ to Pri;slar.e .,. Pl~,tane. Good mal~ is Indk~ted b~ ~I re~,t 2X ~ + Phyt~ne.
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Oatafile
AO:l On
,Sample
Misc

: J:kGCIS’~ATA~’t 1499~ARTALKN~114F014.D
: 15J’an99 0t:34AM
: K9807169-017
: F=I D=I A=10.7

Methed : A_EPHPAH.MTH
1"it~e : Aliphatic Hydrc~:arbons (nC8 - n¢40)
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 ~ignal #2 Jnfo : 0.53
Signal #1 tnfo : 0 53

V~al: 15
Opera~oc LLA~DAUER

tnst : G0t5

F=F}nal Volume (mls)= 1
D=Oilulion Factor= 1

A=Amount IExt~actedl (g or mL)= 10.7
Conve~r$ion Factor=(F’D)/A= 0.093~6

Mabix= Soil

Compound RT#I RT#Z
Solution Sotutlon Original O~tglnal

Resp#1 Resp#2    Conc.#t Conc#~Z Cone.#1 Conc.#2 Unffs

Target Compounds

Reported
Value

1) Oecane 0.00 0.00
2) Undacane 6.94 5.72
3} Dodecane 8.04 5.86
4) isoprenoid U1 8.74 7.70
5) Tdd~ne 9.~
6) fsop~eno{~ U2 9.93
~ Tet~de~ne 10.21 8.71
8) Isoprenoid U3 10.~ 9.~
9) Penlad~ne 11.~

- ~0) He~d~ne 12.~ 10.71
tl)tsopreni~ U4 13.19 11.37
12) Hep{ad~ne 13.~ 11.76
~3) P~stane 13.~ 12.01
t4) Oc{ad~ne 14.85 12.76
15) Ph~ane 14.~ 13.~
16) Nonad~Ae 0.~ 13.73
I~ Eic~ane 17.~ 0.~
18) Henei~ne 17.~ 0.~
19} D~ne 0.~ 0.~
~) Tdc~ne 19.~ 17.~
21) Te~c~ne 19.~ 0.~
~) Pentac~ne ~.37 18.69
~) He~c~ne ~.89 0.~
24) Heptaco~ne 2!.~ 19.68
25) Octaco~ane 0.~ 0.CO
26) Honaco~ne 21.Sg ~.47
2~ Tdacentane 0.~ 0.~
28) Henifiaconlane ~.~ 21.I6
2~) Do!dacontane 0.~
30) T~a~ntane 0.~
3I) TerenCe 24.81 0.~
32) Penta~n~ne 0.~
~) H~n~ne 0.~ 0.~
~) Hepla~contane 0.~
~) Octa~tac~ntane 0.~ 0.~
36) Nonat~aconlane 0.~ 0.~
3~ Tetracantane 0.~

0 0 0.00 0,00 0.00 0.00 ppm
693 815 0.24 0.30 0,02 0.03 ppm

1001 1397 0,37 0.49 0.03 0,05
404 390 0.15 0.14 0.01 0.01    .~pm
504 581 0.18 0.20 0.02 0.02 ppm

1020 843 0.36 0.30 0.03 0.0~3
3689 5235 1.26 1.76 0.12 0.16 ~’n
1228 875 0.42 0.29 0.04 0.03 ppm
2299 2357 0.79 0.80 0.07 0.07 ppm
4330 5142 1.46 1,71 0.14 0.16 ppm
1704 - 1822 0.58 0.61 0.135 0.G6
4740 4260 1.63 1.49 0.15 0,14
4097 4996 1.43 1.6~ 0.13 0.I5 ppm
4494 5196 1.52 1.77 0.14 0.!7 ppm
3063 3811 1.09 1.31 0.10 0.12 ppm

0 4642 0.00 1.£,8 0.D0 0.15 ppm
2147 0 0.72 0.00 0.07 0.iX)
4711 0 1.5"7 0.00 0.16 0.(X]    ~pm

0 0 0.IX] O.00 0.00 0.00
3542 3420 1.t9 1.18 0.tl 0.11
4662 0 1.48 0.O0 0.14 0.00 ppm

12621 12810 4.13 4.31 0.39 0.40 ppm
4487 0 1.47 0.0(3 0.14 0.00 ppm

23779 23293 7.77 7~88 0~73 0.74
0 0 0.9_.O O.O0 O.[X) O.CO

23918 23217 7.78 7.82 0.73 0.73 ppm
0 0 O.O0 O.O~ 0.00 0.00

20998 18167 7.06 6.36 0.66 0.59    ppm
0 0 0,00 0.00 0.00 0,00    ppm
O 5834 0.00 2.10 0,00 0.20

4717 0 1.58 0.00 0.15 0.00 ppm
0 0 O.(X~ O,O0 0.[~ 0.00 ppm
0 0 0,00 0.00 0,00 0,CO ppm
0 60"Z3 0,00 2.24 0.00 0,:21 pFm
0 0 O,OO 0,00 0.00 0,00 ppm
0 0 0,00 0.00 0.[]0 0.00 ppm
0 0 0.00 0.00 0.CO 0.00 p:~m

0.02
0,03
0.01
0.02

0~12
0.04"
0.07
0.14
0.05

0.t3
0.14
0.10
0.C0
0~00
0.O0
0.~
0.11
0.O0
0,39
0.00
0.73

0.73
0.00
0,66
0.00

0.00

0,60

0.00

Total Resolved ALKNiES (’TRA): 3.67 ppm
Total ISOPRIENOIDS {’I3}: 0,36 ppm

TI/fl’RA.TI}: 0.tl
~’~ Odds: 2,51 ppm

TPH B,lckg~’oun~ (all=st| range}: 62 ppm
TPH ~ckgt~md (C10 * C36) 85 ppm

E’~uaticrl 2 ~ checks U2. U3, U4. P~ta~e and Phyt~ne; ccmpansen o! C17 to Pr~ne. A g~d’ n’~tch ~r ir,~’cated by presence cf
E’~tua~lon 3 = c~mpa~o~ of C~5 * C27 + C29 * C3I to Pd~at~ * Ph~tane. ~ m~tct~ ~ ~t~ted by at !e~st 2 X Prl~f~ * Phytane.

l~g¢ !
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
C2-Naphthalencs
C3-Naphthalene~
C4-Naphttmlenes
Acenaphthylene
Aeermphthene
Dibertzofitran
Pluoreale
C I ~FhlormlP_~
C2-Fiuorenes
C3-Fluorenes
Dibenzothiophene
C l-Dibenzothlophenes
C2-DibenzoKhiophenes
C3-Dilxmzothiophenes
Phenaath~e~ae
Anthracene
C l-Phenanthren¢~/Anthrace
C2-Phenan~trene~Anthra~
C3-Phenanthrenes/Anthrace
C4-Phenanthr ene.s/Anthracn
Ftuorant!aene
P~ene
C l -Fluomnthenegl~ene
Eenz(a)anthtacene
Chrysene
¢ l-Clwisenes
C2-¢hrysene~
C3-C~es

Benzo(b)fluoranthene
~3enzo(k~uoranth~¢

Dibenz(a~nthracene
l~enzo(a,h,i~lene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crow~er, Inc.
Port of Portland Tenrdna1415624
Sediment

SePAce Request: K9807097
Date Collected: 10113198
Date Received: 10114198

HC-S-O !
K9807097-031

Polynuclear Aromatic Hydrocarbons

Units: ug/Kg (ppb)
Basis: Dr/

Prep Analysis Dilution Date Date
~lethod Method bIRL Factor Extracted AnalyzedResult

EPA 3550B SIM 30000 10000 10/23198 I1! !/99 biD
EPA 3550B SIM 30000 10000 10123198 1tl 1/99 bid
EPA 3550B S1M 30000 10000 10/23198 1111/99
EPA 3550B SIM 300(~0 I0000 10/23/98 Itl 1/99 ND
EPA 3550B SIM 301300 10000 10r23/98 1/11/99
EPA 3550B St!rE 30000 10000 10/23/98 1111/99     ND
EPA 3550B SIM 300130 10000 10/23/98 ltl i199     ND
EPA 3550B S!M 30000 10000 10/23/98 111 It99
EPA 3550B SIM 301300 1(~300 10/23198 1/11199 ND
EPA 3550B SIN[ 313000 10000 10/23198 I111199 ND
EPA 355013 SIM 30000 10000 10/23198 1/II199 iq’D
EPA 35508 StM. 30000 10000 10/23198 111 t/99
EPA 3550B SIM 30000 I0000 10/23198 ltl 1/99 ND
E]?A 355013 SIM 30000 10000 10/23198 tll 1t99 ND
EPA 3550B 812~ 30000 I0000 10/23198 1111/99 ND
EPA 3550B SIM 30000 10000 10/23/98 1111/99 biD
EPA 3550B SIM 30000 10000 10/23t98 1it 1t99 " ND
EPA 3550B SIM 30000 10000 !0/23/98 1111199 50000
EPA 35508 SIM 30000 10000 t0/23/98 I/11/99 ND
EPA 355013 SIM 30G00 10000 10/23198 Ill I199
EPA 3550B SIM 30000 10000 10/23198 1/I 1199 lid
EPA 3550B SIM 30000 10000 I0/23J98 I!I It99 ND
EPA 3550B SIM 30000 10000 10/23/98 III I199 ND
EFA 3550B SIN[ 30000 101200 10/23198 1111/99 70000
EPA 3550B SIM 30Q00 10000 10/23/98 Ill 1199 66000
EPA 3550B SIM 30000 I00O0 t0/23/98 1111/99 32000
EPA 3550B S~ 30000 10000 10/23198 1t11f99 54000
EPA 3550B SIN[ 30000 10000 10/23198 1/! 1/99 59000
EPA 355013 ShM 30000 10000 10/23198 11t 1199 ND
EPA 35508 S]M 30000 I0000 10/23/98 1II 1/99 ND
EPA 3550B SIM 30000 I0000 10/23198 1t! 1/99 ND
EPA 3550B S]M 30000 10000 10/23t98 I/I1/99 ND
EPA 35508 S]M 30000 10000 10/23198 Ifl 1199 60000
EPA 3550B SIM 3()IX~ IlXI00 10/23t98 I/1!t99 551300
EPA 3550B SIM 31XI00 10000 10/23t98 1tl 1t99 " 67000
EPA 3550B SIM 30(Y30 10(KI0 10/’23t98 11t 1t99 62~30
EPA 3550B SIM 30(~0 10(~30 10/’23/98 I/11/99 ND
EPA 3550B SIM 30000 10000 10/23/98 1tl 1/99 53000

Result
Notes

Approved By: Date;
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Cede:
Te~t Notes:

Analyte
Naphthalene
2-Methyhaaphthalene
1-Methyhaaphthalene
C2-Naphthalenes
C3-Naphthatenes
C4-Naphthale~les
Aeenaphthylene
Acenaphthene
Dibenzo fumu
Ftuo~ene
CI-Fluorenes
C2-Fluorene~
C3-Fluorenes
Dib~azothiophene
C1-Dibeazothiophenes
C2-Dibenzothiophenes
¢3-Dibenzothiophenes
Phenantlu’ene
Anthracene
C 1 -Phenanth~e~es/Anthrace
C2-Phenanthrenes/Anthtace
C 3 -PhenanthrenegAnth~c
C4-Phena~thmnes/Anthraee

C ! -FluoranthenesiP~enes
Benz(a)anthra¢ene

C l-Chrysenes
C2~Chry~mes
C3-Chr/senes

Beazo(b) lluonmthene
Benzo(k)fluoranthene
B~z~(a~yrene
tndeno( 1,2,3~l)pyrene

Benzo(g,h,i)p~lene

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Crowser, Inc.
Port of Portland Terr~al 4/5624
Sediment

HC-S-02
K9807097-032

PolynucIear Aromatic Hydrocarbons

Prep AnaIysis Dilution
Method Method bIRL Factor

EPA 35508 ShM 3000 !000
EPA 3550B S~M 3000 t000
EPA 3550B SIN[ 3000 I000
EPA 3550B SIN[ 3~300 1000
EPA 3550B SIN[ 3~00 I000
EPA 3550B S!M 3000 1000
EPA 3550B SIM 30~0 10~30
EPA 3550B SI~ 30)0 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3~(~0 1000
EPA 3550B SIN[. 3000 1000
EPA 3550B SIM 3000 i000
EPA 355013 SIM 3000 t 000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1(/00
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B S[M 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B Sl/v~ 30~0 1000
EPA 3550B SIN[ 30~]0 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 30~0 ! 0OO
EPA 355013 SLM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 30~0 I~0
EPA 3550B SIM ¯ 3~0 1000
EPA 3550B SIM 30~0 t
EPA 3550B SIM 30(10 I000
EPA 3550B SIM 3000 tO00
EPA 3550B S]M 3000 1000

Service Request: K9807097
Date Cottected: 10113198
Date Received: 10/14t98

Units: ug/Kg (ppb)
Basis: Ih-y

Date     Date
Extracted Anal3rzedResult

10/23198 l/1 lt99 ND
10/23/98 I/1 1!99 ND
10/23198 1tt 1199 ND
10/23198 1/I 1199 ND
l 0/23198 Itl I199 ND
10/23198 1/1 It99 ND
10/23t98 1111199 ND
10/23t98 ll! lt99 5800
I0/23198 1tl 1199 ND
10/23!98 I111199 ND
10/23t98 1/I tt99 ND
10/23/98 t/1 It99 ND
10/23t98 i111/99 ND
I0/23198 1/1 1t99 ND
10/23198 1/1 1199 ND
10/23198 ltt 1/99 ND
10/23198 1!11/99 ND
!0/23198 I/I 1199 23000
10/23198 Ill It99 4900
10/23t98 1111199 5000
10/23198 Itllt99 ND
10/23t98 11I 1199 ND
10/23t98 1111t99 ND
10/23/98 1/1 t199 44000
10/23/98 t/1 1/99 37000
10/23/98 1/1!t99 t5000
t0/23198 1111199 30000
I0123t98 1/1 lt99 32000
I0/23198 1/1 1/99 12000
10/23198 1tl 1199 5600
10/23t98 11I 1t99 ND
10/23t98 1/I it99 ND
10/23198 I/1 1t99 311300
10/23t98 I/1 1199 301300
10/23198 111 t199 38000
10/23198 III I199 29000
I0/23198 1/11/99 6600
10/23t98 I/t 1199 26000

Result
Notes

Approved By: Date:

KMB00008190



Client:
Project:
Sample Matrix:

Sample Name:
Lab Ccxle:
Test Notes:

Aaalyte
Naphthalene
2-Methyhmphthalene
1-Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphtlmlenes
Acenaphthylene
Acetnphthene
Dibenzofiaraa
F[uorene
C1-Fluorenes
C2-Ftuorenes
C3-Fluorenes
Dibenzothiophene
C1-Dibeazothiophenes
C2-Dibeazothiophenes
C3-Dibemothiopheaez
Phenanthrene
Anthracene
C I-Phenanthre~es/Anthrace
C2-Phenanthrenes/Anthrace
C3 -Phenanthrene.~/Anthra¢e
C4 -Pheaanthrenes/Anthrac e
FIuoranthene
Fyrene
C 1 -F[uoranthene.4P~enes
Benz(a~mthracene
Chrysene
C l-Chrysenes
C2-Chr~nes
C3-Chrysenes
C4-Chryzene~
Benzo(b)fluoranthene
Benzc~k)fluoranttt~¢

hadea~(l ~LS-cd)pyrene

t~enz~g,h,i)perylene

COLLrMBIA ANALYTICAL SERVICES, INC.

Amlydcai Report

Hart Crov,-ser, Inc.
Port of Poland Terminal 4/5624
Sediment

HC-So03
K9807097-033

PoIynuclear A.romadc Hydrocarbons

Prep AnaIysls Dilution
Method Method MRL Factor

EPA 3550B Sl2vf 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3tX]0 10~0
EPA 3550B SIM 30�30 1000
EPA 3550B S1M 30~0 10130
EPA 3550B SlY- 3000 1000
EPA 3550B SIM 3000 10O0
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1CO0
EPA 3550B SIIVl 3(~00 1000
EPA 3550B S/M 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B S~I 3000 1000
EPA 3550B SEv[ 3000
EPA 3550B SIN[ 3000 t 000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 30~0 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 t000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 I000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B StM 3000 1000

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Units: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

10/23198 1f! 1/99 ND
10/23198 Ill 1199
10/23t98 I/11199
t0/23t98 1/I 1199 ND
I0/23t98 I111199 ND
10/23/98 1tl 1199 ND

10/23198 1111199
10/23/98 1/1 !199 ND

10/23198 1ti 1t99 ND
10/23t98 1tl 1t99 ND
t0/23/98 1tl 1/99
10/23/98 1tl 1199 ND

10/23/98 1t11/99 ND
10/23t98 1/11/99
! 0/23198 ll11199 ND
I0/23198 1111199 ND
10/23198 1111/99 ND
10/23/98 1111/99 12000
10/23/98 1/11/99 ND
10/23198 1111199 3100
10/23t98 ] II 1199 "
10/23198 itl 1199 ND
10/23/98 t111t99" ND
10/23/98 1111199 28000
10/23/98 l/I 1/99 26000
10/23t98 1111t99 11000
10/23/98 Ill tt99 20000
1003198 l/11199 23000
I0/23198 I111199 8300
10/23t98 I111t99 ND
10/23/98 111 ltg9
10/23/98 1111t99 ND
10/23t98 lll t199
10/23t98 1tl 1199 21000
10/23t98 IFI 1/99 25000
10/’23/98 Iti 1199 19000
10/23/98 1tl 1t99 4300
10/’23198 I11 I199 17000

Approved By: Date: (!

KMB00008191



Client:
Project:
Sample bIatrix:

Sample Name:
Lab C~de:
Test Notes:

Analyte

Naphthalene
2-Methylnaphthalene
l-Methyknaphthalene
C2-Naphthaleaes
C3-Haphthalenes
C4-Naphtlmlenes
Aeermphthylene
Ac.enaphthene
Dibenzofuran
Fluorene
Cl-FIuorenes
C2-Huorenes
¢3-Fluorenes
Dibemzothiopheno
C I-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Mbenzothiophenes
Phenanthrene
/mthracene
C l-Phenan thteneWAnthrac e
C2-Phenanthrenes/Anthrac~
C3-Phenantkmnes/Anthrace
C4-Phenantltrenes/Anthrac=
Ftuoranthen~

C 1-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chxysene
Cl-Chrysenes
C2-Clay~enes

B~zo(a)pyr~n¢
]hdeno(1,2,3-cd)lwmne
D ibertz(a,h)anthra came
Benzc(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INCo

Analytical Report

~ Crowr~r, Inc.
Pert of Portland Terminal 415624
Sediment

HC-S-~4
K98070974334

Polynu¢lear Aromatic Hydrocarbons

Prep Analysis Dilution
blethod Method M~LL Factor

EPA 3550B S[M 300 100
EPA 355013 SIN[ 300 100
EPA 3550B SIM 300 I00
EPA 3550B StM 300 100
EPA 3550B SIM 300 1(~0
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B Slbl . 3130 100
EPA 3550B SIM 300 t 00
EPA 3550B SIM 3~0 100
EPA 3550B SIM 300 100
EPA 3550B S1M- 300 100
EPA 3550B SIM 300 t 00
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIN[ 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B StM 300 100
EPA 3550B SI/VI 300 100
EPA 3550B SIM 3~0 100
EPA 3550B SIM 300 I00
EPA 3550B SIM 300 I00
EPA 3550B SIN[ 300 100
EPA 3550B S[M 300 i00
EPA 3550B SIN[ 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B SlM 300 100
EPA 355013 SIM 300 100
EPA 3550B SlM 300 100
EPA 3550B SIN[ 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 3IX) 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100

Service Request: K9807097
Date Collected: 10113/98
Date Received: 10/14/98

Units: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10/23/98 I/l !199 ~
10/23198 !I11t99 !rid
10/23198 1fl 1199 ND
10/23t98 1!t 1199 ND
t 0/23t98 1ii 1/99 ND
10/23t98 I11 t/99 ND
10/223198 111 t199 ND
10/23t98 1111t99 860
t0/23198 tll 1t99 ND
I0/23!98 1/I It99 470
10/23/98 1111199 liD
10/23198 llI 1/99 HI)
10/23/98 tll 1t99 ND

10/23/98 1tl 1t99 ND
10/23198 II11199 ND
10/23198 1tl tt99 HI)
10/23198 I/1 I199 ND
10/23198 Il! 1!99 5400
10/23198 1II 1199 1200
10/23/99 1/1 It99 t300
10/23198 11I llg9 660
10/23/98 1/1 !t99 380
10/23198 1111199" ND
10/23t98 I/11199 13000
t0/23/98 1/t 1199 14000
I0/23t98 1111199 4400
10/’23198 1t! 1199 8400
10/23/98 11! t/99 9600
10/23/98 t1I 1t99 3500
10/23198 1/1 It99 950
10/23/98 11I 1199 ND
10/23t98 III I19 9 ND

I0/23198 1fl 1t99 9400
10/23t98 I/1 It99 ~00
10/23198 1/11/99 12000
10/23198 1111/99 10000
10/23198 111 tt99 2000
10/23198 I!11t99 9500

Date:

KMB00008192



|

tl

Client:
Project:
SampIe Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte
Naphthalene
2-Methylnaphthalene
l-Methytnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthenc
Dibenzofiara~
Fluorenc
Cl-Fiuoze~es
C2-Ftuorenes
C3-Fluorenes
Diber~othJophe~
C l.Dibenzothiophenes
C2-Dibenzothiophenes
C3 -Dibenzo thic~phcnes
Phenantl~cac
A~thmc~nc
C I @heaanthrenes/Anthrace
C2-Phenanthrenes/Antlaace
C3-Phenanthr ene~/Anthrace
C4-Phemmth~enes/Anthmce
Fluoraathen,"
Pyreue
C l-Fluoranthenes/Pyrenes
Benz(a)anthracene
Ckrysenc
¢ !-Chtysenes
C2-Chrysenes
C3-Chrysenes
C4-Chryseaes
Benzo(b)fluoraatheac
Benzo(k) fluoranthene
Benz~a~re~�
~deno(42,3-cd)pyrene
Dibe~a.h)anthsac~e
Benz~g,h,i~pery!cne

Approved By:

COLUMBIA AN’ALYTICAL SERVICES, INC.

Analyti¢~l Repor~

Hart Crow~er, inc.
Port of Por’3and Terminal 415624
Sediment

HC-S-05
K9807097-035

Polynuciear Aromatic Hydrocarbons

Prep Analysis Dilution
Method Method bIRL Factor

HPA 3550B SIM 300 100
EPA 3550B Sl2uf 300 100
EPA 3550B SIM 3(?0 100
EPA 3550B SIM 3~0 100
EPA 3550B StM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 35508 S[M 300 I~30
EPA 35508 Sl!vl 3~0 100
EPA 3550B SIM 300 1~0
EPA 35508 SIM 300 100
EPA 3550B SiM - 300 t ~0
EPA 3550B SIM 300 I00
EPA 3550B SI2V[ 360 ]00
EPA 3550B SI2V[ 300 100
EPA 3550B SIM 3C0 100
EPA 3550B SIM 300 I00
EPA 35508 SIM 300 I00
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B SIM 3 O0 100
EPA 3550B SI/vl 300
EPA 3550B SIM 300 100
EPA 3550B SIM 300 t00
EPA 3550B SIM 300 f00
EPA 3550B ShM 300 100
EPA 3550B S]2vf 300 100
EPA 3550B SIM 3~0 100
EPA 3550B SIM 300 100
EPA 3550B SErf 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM. 300 100
EPA 3550B SIM 300
EPA ~550B $1M 300
EPA 3550B S]M 300 I00
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00

Date
Extracted

Service Requesl:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

10123/98 I!11/99 300
10/23/98 1/11/99
10/23/98 1/l I199
t0/23/98 1111/99
I0/23198 l/l 1/99 ND
10/23198 1tl 1/99 ND
10/23198 111 !199 ND
10/’2319~ Itt tt99 550
10/23198 tli 1/99 liD
10/23/98 1tl 1199 450
10/23198 I111/99 ND
10/23198 1tl 1/99 ND
10/23/98 I1t 1/99
10/23198 1/I 1199 ND
10/23/98 1111199
! 0/23t98 l!l I199
t0/23198 I111t99 HE)
10/23198 1tllt99 42~0
10/23198 1t[ 1/99 11130
10/23198 1tl tt99 I400
10/23198 I111199 790
10/23t98 1tl 1/99 360
10/23/98 I/! !/99 " ND
10/23198 lf11199 12000
t0/23t98 Ill 1199 14000
10/23/98 I/I 1199 3500
10/23/98 1ti 1t99 6100
10/23/98 1111t99 7t00
10/23198 1111!99 2400
10/23/98 lfl 1/~9 770
10/23198 lit 1/99 bid
I0/23198 I111199 ND
10/23198 iii 1t99 6200
I0/23198 111 t199 6300
10/23t98 1111199 8900
10/23198 1/1 it99 7300
i0/23t98 11t 1199 1200
I0/23198 I/I 1/99 7300

K9807097
10113198
10114198

Result
Notes

Date:

KMB00008193



Client:
Project:
Sample Matrix:

Sample Name:
Lab C~xle:
Test Notes:

A~alyte

Naphthalene
2-~fethylnaphthalene
|-Nlethylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthaleaes
Aceaaphthylene
A¢~fmphthen~
Dibenzofuran

C I -F luorenes
C2-Fluorenes
C3-Ftuo~enes
Dibeazottdophene
C l-Dibeazoth~ophenes
C2-Dilx~zothiophe~es
C3-Ditxmzothiopheaes
Phenanthrene

C l-Phenantkreaes/Anthrace

C 3-Phemmthrenes/Anthrace
C4-Phenanthtenes/Anth~ace
F!aoranthene

C l-Fluor anthenes/Pyr enes
Bcnz(a)anthracene

CI-Chry~es
C2-Chrysenes
C3-Chryseaes
C4-Chtysene~
Benz~tb) ftuoranthe~
Beazo(k)fluoraathene
Benzo(a)pyreae
t~dea~( I

COLUMBIA AI~ALYTICAL SERVICES, ENC.

Hart Cro~’r, Inc,
Por~ of Portland Terminal 4!5624
Sediment

HC-S-06
K9807097-036

Potynudear Aromatic H.vdrocarlmn~

Prep
Method

AnMysis Dilution
Method Mitt, Factor

EPA 3550B S~I 400 100
EPA 355013 SIM 400 100
EPA 3550B ShM 400 I00
EPA 3550B SIM 400 100
EPA 3550B SIM 400 100
EPA 3550B SIM 400 100
EPA 3550B 8IM 4~]0 100
EPA 3550B SIM 400 I00
EPA 3550B SIM 400 I00
EPA 3550B SIM 400 100
EPA 3550B SIM 400 I00
EPA 3550B SIM - 400 I00
EPA 3550B SIM 400 100
EPA 3550B S]l%d 400 100
EPA 3550B SIM 4~]0 I00
EPA 3550B SIM 400 100
EPA 3550B SIM 400 lO0
EPA 3550B SIM 400 100
F_PA 3550B SR~d 400 1O0
EPA 3550B SIM 400 I00
EPA 3550B SIM 400 I00
EPA 3550B 8IM 400 100
EPA 3550B SIM 4(10 100
EPA 3550B SIM 400 I00
EPA 3550B SIM 400 100
EPA 3550B SIM 400 100
EPA 3550B 8IM 400 100
EPA 3550B SIM 400 100
EPA 3550B SIM 400 1~0
EPA 3550B S~’vf 400 l
EPA 3550B 81M 400 t00
~A 3550B SIM 4~0 I00
EPA 3550B SIM 400 I00
EPA 3550B SIM 400 i00
EPA 3550B SIM 400 100
EPA 3550B SIM 41}0
EPA 3550B SIM 4~0 100
EPA 3550B St2~f 400 100

Service Request: K9807097
Date Collected: 10113198
Date Received: 10114198

Units: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

I0/23198 1/t It99 N’D
10/23198 11! It99 ND
10123198 1111199 NO
t0/23t98 I/I 1199 ND
10/23198 1111t99 ND
10/23198 1111t99 ND
10/23198 1ti 1199 ND
10/23t98 Ill 1199 550
10/23198 1tl tt99
10/23t98 1111199 ND
10/23198 Iti 1199

ND

t0/23198 111 t/99
10/23198 1111/99 ND
10/23198 Ili I199 hid
10/23/98 1111t99
10/23/9g Itl 1t99
10/23198 111 I199 ND

10/23/98 t/11t99 3800
10/23198 1tl 1t99 950
10/23198 1111t99 990
10/23198 11I 1f99 540
10/23198 1111199 ND
10/23198 Ill 1/99 " hid
10/23t98 Itt 1199 9400
10/23t98 I111199 10000
10/23198 1tl 1199 32(30
t0/23198 1/11199 5800
10/23198 1111/99 6800
I0/23/91 I11 it99 22~30
i0/23198 t111t99 660
10/23198 1/1 It99 ND
10/23198 1/1 t/99 ND
10/23198 III 1/99 6100
10/23198 1/1 !t99 6500
10/23198 1/1 tt99 8~0
10/’23t98 1111199 6500
10/23198 1/11/99 1200
10/23/98 1/11t99 6800

Date:./

00281

KMB00008194



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal~e

Naphtha!erie
2-Methyktaphthalene
1-MethylnaphthMene
C2-Naphthalenes
C3-Naphthalene3
C4-Naphthalenes
Acenaphthylene
A~maphthene
Dibenzofuran
Fluor~n~
CI-Fluorenes
C2-Fiuoren¢~
C3-Fl~orene~
Dib~nzothioph~
C t-Dibenzothiophenes
C2-Dibenzoth[ophenes
C3-Dibenzothiophenes
Ph~mnthr~ne

C t -Phenan threnes/Anthrace
C2-Phemmthrenes/Anthrace
C 3 -Phenanthr~s/Anthrace
C4-Phenanthrenes/Anthrace
Ftuoranthene

C t -Flueranthenes/Pyrenes
Bertz(a)anthracene
Chr~sen,
c t-Chrysenes
C2-C~es
C3-Ch.-ysenes

Benzo(b)fluoraathene
B~(k)fluorantkene
Ben~a)pyreae

Benz~(gh,i)peryIene

COLUS~IA ANALYTICAL SERVICES, INC.

Anal#¢aI Report

Hart Cm~oer, Inc.
Por~ of Poland TerminM 4/5624

HC-S-O7
Kgg07097-037

Polynu¢lear Aromatic Hydrocarbons

Prep Analysis Dilution
Method Method M!LL Factor

EPA 3550B 81M 300
EPA 3550B SIM 300 100
EPA 3550B SIM 300 t00
EPA 3550B S~vl 300 I00
EPA 3550B SIM 3(~0 leo
EPA 3550B SIM 300 100
EPA 35~B SIM 300 100
EPA 3550B 811%4 300 100
EPA 3550B SIM 300 I00
EPA 3550B 8IM 300 100
EPA 3550B SIM 300 100

"KPA 3550B SIM 300 1 O0
EPA 3550B SIM 3~0 IO0
EPA 3550B SIM 300 100
EPA 3550B SllV~ 300 100
ETA 3550B SllVI 300 100
EPA 3550B SErf 300 100
EPA 3550B SI2vI 300 100
EPA 3550B Sl/vi 3130 I00
EPA 3550B SIM 300 I00
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B SkM? 300 I00
EPA 3550B S~M 300 100
EPA 3550B SIM 300
EPA 3550B SII~ 300 t 00
EPA 3550B $IM 300 1130
EPA 3550B S!M 300 100
EPA 3550B SIIvf 300 100
EPA 3550B SKM 300 I00
EPA 3550B SIM 300 100
EPA 3550B SIN[ 300 I00
EPA 3550B SIN[ 300 I00
EPA 3550B SIM ~ 300 1t30
EPA 3550B SIM 300 1130
EPA 355013 SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B SIM 300 100

Service Request: K9807097
Date Collected: 10/I3/98
Date Received: 10/1,I/98

Units: ugJKg (ppb)
Basis: Dr!

Date     Date              Result
Extracted Analyzed Result     Notes

10003198 Ill 1t99
10/23/98 111 !/99
10123198 l/l t199 ND
10/23198 t/11t99 ND
10/23t98 1111199
10/23/98 1111t99 ND
10/23198 1111199 ND
10/23198 1!11t99 650
10/23198 1111t99 ND
10003t98 lfl I199 390
10/23/98 ltl 1/99 ND
10/23/98 1t! 1t99 ND
10003/98 1/1 |/99
10003198 1/1 t199 ND
10/23198 I111199
10003198 1tl tt99 bid
10/23t98 11t 1/99 ~D
I0/23198 1111199 4300
10/23t98 111 I199 1100
10/23198 I1! 1199 1
10/23t98 1111199 530
10003198 1/I 1t99
10/23/98 l/1 t199 ND
!0/23t98 I11 It99 1 t000
10/23/98 1tl 1t99 12000
10/23198 11! 1t99 3600
t0/23/98 Ill 1199 65(]0
10t’23198 ill 1t99 7600
10/23198 1111199 3000
10/23t98 1tl I199 770
10/’23198 Ill 1199 ND
t0/23198 I/I 1199 ND
t0/23t98 1/11/99 6500
10t’23t98 1/1 tt99 7500
10/23198 1/1 II99 9200
10/23198 1/11199 WOO
10003198 I/11t99 12130
10/23t98 l/l 1t99 7900

Date:_

00282

KMB00008195



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Anaiy~cal Rq~rt

Hart Crow~er, Inc.
Port of Pordand Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K98O7115
10114198
10115198

Sample Name:
Lab Code:
Test Notes:

Naphthalene

l-Methyhaaphthalene
C2-Naphthalenes

C4-Haphthaleaes
Acenaphthylene
Aeenaphthene
Dibenzofuran
tCiuorene
C l-Fluorenes
C2-Ftuorene~
C3-Fluorenes
Dibenzothiophene
C 1-Dibeazothiophenes
C2-Dibetmothiophenes
C3-Dibenzothiopheaea
Phenamhrene

C I -Pheram tI~ene.s/An thr ace
C2-Pheaumth~enea/Anthrace
C 3-Phenanthrenes/Antlu-aee
C4-Phenanthrenes/Anthrac ~
Fluoranthea¢

C 1 -Fluoranthenea/Pyr eaes
Benz(aJan0Lracene
Clw~sene
C l-Clayseaes
C2-Chryseae~
¢3-C~es

13¢t~z~’b) lluorantheae

Dibenz(a.h)anthrac ene
Benzo(g,h,i)Ix~lene

HC-S-12
K9807115-003

Prep
Method

Polynuc[ear Aromatic Hydrtrcarbons

AnaIysis Dilution
Method MRL Factor

EPA 3550B ShM 300 ! 00
EPA 3550B SIM 3~30 IflO
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 355013 SI~ 300 103
EPA 3550B Sl2vl 300 100
EPA 3550B SI1VI 300 103
EPA 3550B SIM 300
EPA 3550B SIM 3t30 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM" 300 lOO
EPA 3550B SIM 300 100
EPA 3550B SIM 303 I00
EPA 3550B SIM 300 100
EPA 3550B Sl/vf 300 103
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 103
EPA 3550B SIM 300 100
EPA 3550B SIM 300 I00
EPA 3550B 8IM 303 1 03
EPA 3550B SSVf 300 100
EPA 3550B S]!k4 300 I O0
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 3550B SIM 300 100
EPA 355013 SIM 300 100
EPA 3550B SIM 300 100
EPA 355013 SIM 300 100
EPA 3550B SIM 300
EPA 3550B SIM 300 I03
EPA 3550B SINI 303 1(90
EPA 3550B SIM 300
EPA 3550B SIM 300 100
EPA 3550B SRVI 300 1 03
EPA 3550B S]M 300 I03
EPA 3550B SRVi 3~30 100

Units: u~Kg (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

l/11t99
1tll/99
1111/99
|111199
1/11/99
I!11199
11! 1199
111 t199
111 If99
I/I It99
tt11199
1111/99
1111t99
I!I t/99
1/I 1/99
I/11/99
ll11199
I/t 1199
1/11199
1/11/99
1111/99
Ill 1/99
I111t99
1/11199
1111199
1111199
!]11/99
I/11/99
1/11t99
1ti 1t99
1tl 1199
1/1t/99
111 It99
Itl 1199
1/11/99
1/t 1/99
1/I 1/99
1tl 1199

10/24198
I0~24/9g
10/24/98
10/24/98
10/24/98
10/24/98
10/24198
10/24t98
10/24198
10/24/98
10/24198
10/24/98
10124/98
10/24/98
10/24/98
10/24198
10/24t98
10/24198
10/24/98
I0i24/98
10/24t98
10/24198
10724198
10/24198
10/24!98
I0724/98
10124198
10/24198
!0/24198
10/24198
I0/24198
10/24/98
10/24198
10/24t98
10/24t 98
10/24198
10/24198
I0/24/98

biD
ND

ND
lid
ND
ND
450
ND
330
ND
ND

ND
ND
ND
ND
3~00
l(x~0
I IOO
549
ND
ND
8900
12000
3000
5200
6200
1900
380

5100
5700
7300
61~0
96O
6600

Date:

00283

KMB00008196



Client:
Project:
S~ple Matrix:

COLUMBIA ANALYTICAL SERVICES,

Hart Crowser, Inc.
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: 10/I,1/98
.Date Received: 10/15199

Sample Name:
Lab Code:
Test Notes:

Analyte
NaphthMene
2-Methylnaphthalene
l-Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphtbalenes
Acermphthylene
Aee~aphthen¢

Fluor~e

C2-FIuorene~
C3-Fluorenea
E~b~mzothlophene
C l-Dibenzothiophe~es
C2-D~benzothiophen~
C~-Dibenzothi~pheaes
~henan~e

C I -Pheaaath~ ene.atAnthrat ~

C4 -Phenanthr~egAnthra~

C t-Fluorartthene~t:’yrenes
Bem(a)aathracen~

C2.Chry~’mes

Beazo(b) fluora.uthene

t~deno(l,2,3-cd)pyrene
Dibenz(aJl)anthracene

HC-S-]6
K9807115-007

Polynuciear Aromatic Hydrocarbons

Prep AnMysis Dilution
Method Method MIRL Factor

EPA 35508 S~I 300 100
EPA 35508 SLM 300 100
EPA 35508 ShM 300 100
EPA 35508 SLM 300 I00
EPA 35508 SIM 300 100
EPA 35508 Sl2vl 300 100
EPA 35508 SIM 300 100
EPA 35508 SIN[ 300 I00
EPA 35508 SIM 300 100
EPA 35508 SIM 300 1O0
EPA 35508 SIM 300 100
EPA 35508 SIM - 300 |00
EPA 35508 SIM 300 I00
EPA 35508 SI!vf 300
EPA 35508 S.IN’I 300 I00
EPA 3550B Sl~ 300 1130
EPA 355013 SIM 300 100
EPA 35508 SIM 300 100
EPA 35508 SIM 300 100
EPA 3550B SIM 300 100
EPA 35508 SIM 300 1O0
EPA 35508 SIM 300 I00
~A 3550B SIM 300 100
EPA 35508 SIM 3~0 I00
EPA 35508 Shay! 300 100
EPA 355013 Sl~d 3t30 1130
EPA 35508 SIM 300 1130
EPA 35508 StY[ 300 I00
EPA 3550B SIIVI 300 1O0
EPA 35508 SIM 300 100
EPA 35508 SIN[ 300 100
EPA 3550B SIM 300 I00
KPA 3550B SIM 300 100
KPA 3550B SIM 300 1
EPA 35508 SIM 300 100
EPA 3550B BIM 300 100
EPA 35508 SIM 3(10 1130
EPA 35508 SIM 300 I00

Units: ug/Kg (ppb)
Basis: Dry

Date Dale Result
Extracted AnalyzedResult Notes

10124198 1/12/99 300
10/24/98 1112199 ND
t0/24198 1/I2199 ND
10/24198 II ! 2199 ND
10/24/98 1/12199 ND

10124/98 1112/99 lid
10124/98 1/12/99 320
10/24/98 1/12/99 520
10/24198 1112/99
i0/24198 i112t99 t000
10124198 1112/99 3t0
10/24198 1112199
10/24198 I1t2/99 ND
10/24198 1ti2/99 460
10/24198 1112199 ND

I0/24/98 1112/99 ND
10/24t98 1112199 lq’D
10/24198 1112/99 91(30
10124198 1112/99 2900
10/24198 1ti2/99 2600
I0/24198 1112199 1100 ,
10/24198 1112/99 320
10124198 ii!2/99 ND
t0/24t98 1t!2./99 17600
I0/24198 t/I2/99 27000
10/24/98 1112/99 5000
t0/24/98 "1112199 7700
10124198 1112199 9500
10/24/98 1112/99 2600
10/24/98 1112/99 870
10/24t98 1112199 ND

10/24/98 1t12/99 ND
10/24198 1112/99 69(~0
10/24198 1112/99 7800
10/24198 1112199 !
I0/’24/98 11t2/99 WOO
10/24198 1112/99 1300
10/24198 1/12/99 9800

A r      : Date: .!-,!~"q ~. .........

KMB00008197



Client:
l’mje~t:
Sample MatrL~:

Sampl~ Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

AnaIyfical Report

Hart Cmwscw, Inc.
Port of Porttaad Terminal 4/5624
Sediment

HC-S-23
K9f107! 15-010

Polynuclear Aromatic Hydrocarbons

Prep Analysis Dilution
Method Method MRL Factor

]~A 3550/3 SIN[ 300 100
EPA 3550B S]l~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ ~
~A 3550B S~ 3~

~A 3550B S~ 3~
~A 35~0B S~ 3~
~A 3550B S~. 3~ 1 ~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 355~B S~ 3 ~ 1 ~
~A 3550B S~ 3~
~A 3550B S~ 3W
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3~50B S~ 3~
~A 3550B S~ 3~
EPA 3550B S~ 3~
~A 35f0B S~ 3~ 100
EPA 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~
~A 3550B S~ 3~                         1 ~
~A 3550B S~ 3W 1 ~
~A 3550B ~ 3~
~A 3550B S~ 3~
~A 3550B 8~ 3~
~A 3550B S~ 3~

~A 3550B S~ 3~

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10tlM98

Units: ug/Kg Lr~b
Basis: Dry

Date     Date
Extracted Anzly-zed Result

10/24/98 1 t 12/99
10/24198 1/12/99 ND
10/24/98 tlt2/99 ND
10,,’2~98 1112/99 ND
10/24/’98 1112/99 lq’D
10/24/98 1112/99
10/’24t98 1/12/99 /rid
10DA/g8 II12/99 540
10/24/98 1112/99
10/24/98 !112/99 2~40
10t24/98 It12/99 ND
10/24/98 1112199
10/24/98 tt12/99
10/24198 1112/99 ND
10/24t98 1112/99 /rid
10/24/98 It12/99 ND
10/9A/98 1/12/99 ~ND
10I24Pgg !1t2/99
10/24./98 1112/99 1100
10/24/98 1t12/99 I I00
10/24/9g II12/99
10/24/98 I/12/99 ND
10/24198 1/12/99
10/24/98 1112J99 9500
10/24/98 !1t2/99 1300
t0/24/98 t/12/99 3300
10/24198 !t12/99 5600
10/24198 1112/99 6700
10/24/98 1112/99 2200
10/24198 1t12/99 600
I0/24/98 1112/99 bid
10/24/98 1112/99 ND
10/24/98 !112/99 5500
10/24FA8 1112/99 5900
10/24/98 11!2/99 7700
I0/24/98 t1!2/99 6300
10/24/98 1t12/99 1000
10/24t98 tt12/99 71~0

Date:

00285

KMB00008198



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Naphthalene
2-Methyhaaphthalene
l-Methylnaphthalene
C2-Naphthalenes
C3-Naphth~lenes
C4-Naphthalenes
Aeenaphthylene
Ac.eaaphthene
Dibenzofuran
FIuorene
C 1.FIuorenes
C2-Fluorene~
C3-171uore~e~
Dibeazothiophene
C 1-Dibenzothiophene~
C2-Dibenzothiophene~
C3-Dibenzothlophenes
Phenanthrene
Anthracene
C 1 -Phenanthreaes/Anthtace
C2-PhemmthreneWAn thrace
C 3 -Phenauthr~mes/Anthrace
C4-PhenantktenedAnthrace
Fluoranthene
Pyreile

C l-Fluoranthene.gPyrenes
Eenz(a)anthracene

C i ~Chrysenes
C2-Chrysenes
C3-Chr!senes
¢4-Chrysenes
HeraxKb)fluorauthene
Benzo(k)tlug~thcne
Benzo(a)pyrene
rmdeno( 1,2,3-r.d)pyrene
Dil:,en2(a,h),anth.racene
B er~.o(gJl,i~crylene

COLUMBIA ANALYTICAL SERVICES, INC.

AnaIytical Retmrt

Hart Crowser, Iae.
Pert of Portland Terminal 4t5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807115
10/14t98
t0/15199

HC-S-24
K98071 |5-0! 1

Po[ynuclear AromaOc Hydrocarbons

Units: u~/Kg (ppb)
Basis: Dry

Prep Analysis
Method Method

EPA 3550B StM
EPA 3550B SIM
EPA 3550B SIM
EPA 3550B SIM
EPA 3550B
EPA 3550B
EPA 3550B SIM
EPA 3550B
EPA 3550B
ETA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B SIM
EPA 3550B
EPA 3550B SIIVI
EPA 3550B S]IVf
EPA 3550B
EPA 3550B
EPA 3550B SIM
EPA 3550B
EPA 3550B SIM
EPA 3550B
EPA 3550B SIM
EPA 3550B Shad
EPA 3550B SIM
EPA 3550B SIM
EPA 3550B SKM
EPA 3550B SIM
EPA 3550B SIM
EPA 3550B SIM
EPA 3550B SIM
EFA 3550B
EPA 3550B
EPA 3550B
EPA 3550B SIM
EPA 3550B SIM

Dilution Date Date
MlqL Factor Extracted Analyzed Result
1000 500 10/24198 It12t99 1200
1000 500 t0/24198 1112199 ND
1000 500 10/24/98 I!12/99 ND
!000 500 10/24198 1112199 N])
I000 500 10/24/98 1t12/99 ND
1000 500 10/24198 II12/99 ND
I000 500 10t"24198 1112/99 I400
lOOO 500 10/24198 1112/99 ND
1000 500 10/24/98 1/12/99 ND
1000 500 10/24/98 1/12/99 ND
1000 500 1004198 1/12/99 1500
I000 500 10/24198 1112/99 ND
1000 ’ 500 10/24198 11t2199 ND
1000 500 !0124/98 1112/99 t400
t1~30 500 10/24198 1/12/99 ND
I000 500 10/24t98 1/12/99 1300
1000 500 10/24198 1/12/99 ND
1000 500 10/24198 I1!2199 16000
I000 500 10/24198 1/I2/99 6200
1000 500 10/24198 1112/99 9300
10~0 500 10/24/98 t112/99 4800
1000 500 10/24198 it12/99 1700
1000 500 I0/24!98 1112199 ND
I000 500 10/24/98 1112199 70000
I000 500 10/24198 1112/99 g~000
1000 500 10/24198 1112/99 18000
1O00 500 10/24198 1112199 23000
1000 500 |0/24/98 1112199 27000
1000 500 I0/24198 1112/99 9800
I000 500 10/24/98 1112/99 2100
1000 500 10/24t98 1112/99 ND
10013 500 10/24t98 It12/99 ND
1~00 500 10/24t98 1112/99 150130
1000 500 10/24198 1112/99 20~00
1~0 500 10/24198 1112/99 26000
I000 500 10/24t98 1112/99 19000
I000 500 10/24198 1112199 2400
1000 500 10/24198 1/12199 19000

Result
Notes

A r

00286

KMB00008199



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code"
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC’.

Hart Crow~de_r, lalc,
Fort of Portland Termirm1415624
Sedimem

HC-8-25
K9807115-013

AnalyticaI Retort

Prep
Analyte ~ethod

Naphthalene EPA 3550B
2-Methykmphthalene EPA 3550B
i-Methylnaphthalmae EPA 3350B
C2-Naphthatenes EPA 3550B
C3-Naphthalenes EPA 3550B
C4-Naphthalertes EPA 3550B
Acenaphthylene EPA 3
Ac~’naphth~me EPA 3550B
Dibenzofiwan EPA 3550B

C 1 -Fl~orenes EPA 35
C2-Fluore~ EPA
C3~FIuorenes EPA
Dibenzoth~ophene EPA 3550B
C I-Dibenzothiophenes EPA 3550B
C2-Dibenzothiophenes EPA 3550B
C3-Dibenzothiophenes EPA 3550B
Phemmthrene EPA 3550B
Anthracene EPA 3550B
C t -Phenanthrene~dAntlwac¢ EPA 3550B
C2 -Phe~tanthr enes/AnthraceEPA 355~)B
C 3 -P henamh_retlea/AnthraceEPA 3550B
C,l-Phenanthr~mes/Antlwace EPA 3550B
Ftuoranthen, EPA 3550B
Pyrene EPA 3550B
C l-Fluoranthenes/Pyrene~ EPA 3550B
Berd(a]anflLraeene EPA 3550B
Clwysene EPA 3550B
CbCh~nes EPA
C2-Chryse~e~ EPA 35~0B
C3-Chrysenes EPA 3550B
C4-Cbzysenes EPA 35~0B
Iienzo(b)fluoranthene EPA 3550B
Bertzo(k)flum’anth~e EPA 3550B
Be~zo(a)pyo~� EPA 3550B
l~de~o(l,2,3-cd~pyr~e EPA 3550B
Dibenz(a,.h~athracen¢ EPA 3550B
13enzc( g,h,i~Ferylene EPA 3550B

Polynuclea~ Aromatic Hydrocarbons

Analysis Dilution
Method ~ Factor

SIM 50 20
SiM 50 20
SIM 50 20
SI~ 50 20
SIM 50 20
81~ 50 20
SIM 50 20
SIM 50 20
SIM 50 20
Sl~ 50 20
SIM 50 20
Sl2v[ " 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
S!lVl 50 20
S]!~ 50 20
SIM 50 20
8IM 50 20
SIM ’50 20
SIM 50 20
SlIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SIM 50 20
SR~ 50 20
SIM 50 20
SIM 50 20
SIM fO 20
S/M 50 20
Sl!vl 50 20
81~ 50 20
SIM 50 20

Service Request: K9807115
Date Collected: 10114198
Date Received: 10115198

Urdls: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

I0/24198 1112199 ND

10/24198 1t12t99 ND
10124/98 1112/99 ND
10/24/98 1t12/99 63
10/24198 1/12/99 43
10/24/98 1112/99 bid
10/24198 1112/99 ND
10/24t98 1t12/99 NO
10/24t98 1112/99 ND
10/24/98 1112/99
10/24198 1112/99 ND
I0/24t98 I112/99 NO
10/24198 1t12/99 N-D
10/24198 1112199 ND
I0/24198 11t2/99 ND
I0/24198 I112/99 ND
10/24198 1/12/99 ND
10/24/98 1112/99 150
10/24198 1112/99 5I
10/21/98 Iti2/99 93
10/24/98 t112/99 98
10/21/98 1112/99 70
10/24198 1112/99 bid
10/24198 1/12/99 300
10/24198 1112/99 380
!0~24198 11t2/99 1 I0
I0/24198 1t12t99 t l0
10/24198 1t12/99 IS0
10/24198 1112/99 ND
10/24/98 11t2/99
10/24198 1112/99 ND
10/24198 1112/99 ND
10/24198 1/12/99 75
10/24198 1112/99 I40
10/24/98 Itt2/99
10/24t98 1/12/99 t30
10/24/98 1112/99 ND
10/24198 1/12/99 180

Date;

00287

KMB00008200



fl

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyle

Naphthalene
2-Methylnaphthaleae
1-Methylnaphthalene
¢2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthytene
Acenaphthene
Dibenzofitran
Fluorene
C!-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dib~mzothiophene
C l-Dibenzoth~opheaes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
A~thraceue
C I -Phemmthrene~dAnthraee
C2-Phemn~es/Anthrace
C3-Phenanthrenes/An thrac~
C4-PhenanthrenextAnthraee
Fluoranthene

C i -Fluoran therte~C~/te nes
t3enz(a)anthracene
Chrysene
C l-Chrysenes
C2-Chry~¢n
C3-Chry~enes
¢4-Ch~enes
Benz~(b)fluoranth~�
Benzot~)fluotanthen¢
Beaz~(a)p,~e
Inden~l,2,3<d)pyrene
Dib~mz(a~h)an thr ac erie
Beazo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc+
Port of Portland Terminal 415624
Sediment

Service Request: K9807115
Date Collected: 10/14198
Date Received: 10115198

Polynuclear Aromatic Hydrocaxbons

Units: ugtKg (ppb)
Basis: Dry

Prep Analysis Dih, tion
Method Method MP, L Factor

EPA 35508 SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SI~ 50 20
EPA 3550B SIlVl 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SEvI 50 20
F~A 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM - 50 20
EPA 3550B S1M 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM f0 20
EPA 3550B SIM 50 20
EPA 3550B SIi~ 50 20
EPA 355013 SIM 50 20
EPA 3550B SI~ 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 355013 SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EVA 355013 SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SI~ 50 20
EPA 3550B S~ 50 20
EPA 3550B 81M 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20

Date     Date
Extracted Analyzed Result

10/24198 11! 2/99 90
10/24198 1!i 2/99 ND
10/24/98 1/12/99 ND
10/24/98 1112/99 51
10/24/98 i/12/99 100
10/24t98 1f12/99 120
10~24/98 1t12/99 ND
10/24/98 I112/99 I40
10/24/98 1/12/99 bid
10/24t98 t/12/99 85
10/24198 1112/99 ND
10/24198 1112/99 64
10/24198 1/12/99 77
10/24198 1112/99 ND
I0/24198 1112/99 ND
10/24t98 t112/~9 ND
10/24/98 11t2/99 64
!0/24198 1112/99 830
10/24t98 1/12/99 220
I0/24/98 1/12/99 290
10/24198 1112/99 260
10/24198 1t12/99 210
t0/24t98 1112199 ND
10/24198 1t12/99 1800
10/24/98 1112/99 2200
10/24198 II12/99 660
I0/’24t98 1112/99 I000
I0/24198 1112/99 I300
10/24198 11t2/99 400
t0/24198 1/t2/99 160
10/24198 1/i2/99 ND
10/24198 1112/99 ND
10/24t98 1112/99 1100
10/24/98 1/12/99 13130
10/24198 t112/99 15130
10/24198 1/12/99 1200
10/24t98 1112/99 230
10/24/98 1/12/99 1400

Result
Notes

fl
Approved By: Date:

KMB00008201



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Naphthalene
2-Methylnaphthalene
l-Methyhaaphthalene
C2-Naphthalenes
¢3-Naphthalenes
C4-Naphthalenes
Acenaphthylerm
Acemaphthene
Dibenzofiwan
Fluorene
Cl-FIuorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothi.ophene
C l-Dibenzothiophenes
C2-Dibenzothiopheaes
C3-Dibenzothiophenes
Phe.anthrene
Anthracene
C l-Phenanthreaes/Anthraee
C2-Phenanthrenes/Anthrace
C 3-Phemanthrene.qAnthrace
C4-Phenanthr enes/Anthraee
Ftuoranthene
P?’rene
C l~Fluoranthenes/Pyrenes
~3enz(a)anthraeene

C l-Chrysenes
C2-Chrysenes
C3-C~es
C4-C~es
Benzo(b)tluoranthene
Beazo(k)fluoranthene
Beazo(a)pyrene
[rtden~(I,2,3-¢d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES,

Analytical Report

Hart Crov~r, Lne.
Port or" Po~la~d Termina! 415624-06
Sediment

HC-S-36
K9807169-1301

Polynuclear Aromatic Hydrocarbons

Prep Analysis Dilution
Method Method M2LL Factor

EPA 355013 SI~ 5
EPA 3550B S12~ 5 l
EPA 3550B Sh~ 5 1
EPA 3550B SIM 5 1
EPA 3550B SIM 5 1
EPA 3550B SIN[ 5 1
EPA 3550B
EPA 3550B SIM 5 1
EPA 3550B $IM 5 i
EPA 3550B SIM 5 1
EPA 3550B SINf :5 I
EPA 3550B S~v~
EPA 3550B S]2V[ 5
EPA 3550B SI!¢I 5 1
EPA 3550B S12~ 5 1
EPA 3550B SIM 5 1
EPA 3550B
EPA 3550B SIM 5 1
EPA 3550B
EPA 3550B
EPA 3550B SIM 5 I
EPA 3550B SIM 5 1
EPA 3550B SIM 5 1
EPA 3550B SIM 5 1
EPA 3550B SIM 5 1
EPA 3550B SIM 5 t
EPA 3550B StM 5 1
EPA 3550B SIM 5 1
EPA 3550B Sl!vf 5 1
EVA 3550B SIM 5 1
EPA 3550B StM 5 l
EPA 3550B S]!¢I 5 I
EPA 3550B SIM 5
EPA 3550B SIN[ 5 1
EPA 3550B SIN[ 5 1
EPA 355013 SIM 5 I
EPA 3550B SIM 5 1
EPA 3550B SIM 5 l

Service Request: K9807169
Date Collected: 10/15198
Date Received: 10/16t98

Date     Date
Extracted Analyzed Result

10/28198 1112/99 50
10128/98 1112199 34
10/28198 i/I2299 I4
10/28198 I112t99 15
10/28198 1/12/99 23
10/28198 1t12/99 33
10/28/98 1112/99 8
10/28/98 1112299 26
10/28/98 1t12/99 12
10/28198 11t2./99 19
10/28t98 1/’I2/99 14
10/28198 1!12/99 27
10/28198 1117.a’99 37
10/28198 1112/99 8
10/28198 1112/99 25
10/28198 It12/99 t5
10/28198 1112299 15
10/28/98 1112/99 180
10/28198 1ti2/99 30
10/28198 1112/99 93
10/28198 1t12/99
10/28/98 !112/99 74
10/2~198 I112/99" 20
!0/28198 I112/99 280
10/28/98 11t2./99 330
t0/28/98 I/t2/99 130
10/28198 11!2/99 I40
10/28t98 11!2/99 170
10/28198 1112/99 90
10/28/93 1112/99 47
10/28198 1112/99 22
I0/28/98 1t12/99 ND
I0/28/98 1/12/99 130
I0/28/98 1t12/99 120
10/28198 I!12/99 190
10/28198 I112/99 180
10/28198 If12299 30
10/28198 1/12/99 I80

Result
Notes

Approved By:

0’I’l 6v~IEI0"2 i~b~

Date:

KMB00008202



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cmwr~r, Inc.
P~r~ of Po~dmnd T~rmlna1415624-06
Sediment

Set,dee Request:
Date Collected:
Date Received:

K9807169
10/15/98
10/16/98

|
|

Sample Name:
Lab Cede:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
l-Methytnaphthalene
C2-Naphthalenes
C3-Naphthaleaes
C4-Naphthalenes
Acenaphthylene
Acenaphthene

F[uorene
C1-Fluorenes
C2-Fluorenes
C3-Fluore~es
Dibeazothiopheae
C l-Dibeuzothiophcaes
C2-Dibeazothiopheaes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C l-Phenanthrene~/Anthraee
C2-Phenanthrene.qAntlnaee
C 3-Phenanthrenes/Anthmce
C4 -PhenanthrenesiAnth~ce
Huoranthene

¢ !-Fluorantheues/Pyrenes
I3enz(a~uthracene
Ct~

C2-Chryr~aes
C3-Chrysenes
C4-Chryse~es
!3enzo(b)fluorazthe~e

~ea~a)pyrene

Dilmnz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-34
K9807169~02

Polynucleaf Aromatic Hydrocarbons

Prep Analysis Dilution
~Iethod Method MILL Factor

EPA 3550B ShM 100 40
EPA 3550B ShM 100 ,10
EPA 3550B SIaM i00 40
EPA 3550B Sh’VI 100 40
EPA 3550B SIM 100 40
EPA 35 fOB SIM 1 ~0 40
EPA 355013 SIM 1(~0 40
EPA 3550B SIM 1~0 40
EPA 3550B SIM 1~0 40
EPA 35f0B SIM tl30 40
EPA 3550B SIM I00 40
EPA 3550B SIM - 100 40
EPA 3550B SIM I00 40
EPA 3550B SIM 100 40
EPA 3550B Sl!vf 1O0 40
EPA 3550B SIM 100 40
EPA 3550H SI~ I �30 40
EPA 3550B SIM 1 ~0 40
EPA 3550B SIM 100 40
EPA 3550B SIM 100 40
EPA 3550B SIM 100 40
EPA 3550B SIM 100 40
EPA 3550B SIM I00 40
EPA 3550B SIM ll30 40
EPA 3550B SIM l(t0 40
EPA 3550B S1M U30 40
EPA 3550B S~v~ 100 40
EPA 355013 SIM 1
EPA 3550B Sl~I 160 40
EPA 3550B ShM I00 40
EPA 3550B SIM 100 40
EPA 3550B SIM 100 40
EPA 3550B SIM I00 40
EPA 3550B SIM 100 40
EPA 3550B SIM 1O0 40
EPA 3550B SIM 100 40
EPA 3550B StM 100 40
EPA 3550B SIM 100 40

U~ts: ugFKg (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

10128198 1112199 I00
10/28198 1112/99 ND
10/28198 1/12/99 biD
t 0/28t98 1112t99 t 30
10/28198 1!12199 270
10/28/98 1112199 260
10/28/98 1112/99 ND
t0/28/98" 1/12/99 t70
I0/28/98 1112/99 ND
10/28/98 1112/99 ND
10/28t98 1112199 bid
10/28198 1tt2/99 160
10/28/98 1112199 170
10/28198 1112/99 ND
1.0/28198 1112199 ND
10/28/98 1/12/99 !40
10/28/98 t112/99 160
10/28/98 1ti2/99 500
10/28/98 1t12199 ND
10/28/98 1t12/99 370
10/28/98 1t12/99 470
10/28/98 1112/99 380
10/28/98 1112/99 160
10128198 1/!2/99 1300
10/28198 1112./99 1500
I0/28198 1!12/99 550
10/28198 1112199 540
10/28198 1112199 760
10/28198 1/12/99 430
10/28198 1112/99 210
10/28/98 1/17.299 ND
10/28/98 t112/99 ND
10/28/98 1112/99 480
10/28/98 1/12/99 5!0
10/2R/98 1t12199 750
10/28/98 1112199 680
I0/28/98 1/12/99 110
10/28198 11t2/99 770

11
11

00zg0

KMB00008203



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anal~e
Naphthalene
2-Methylnaphtbalene
!-Methyhaaphthalene
C2-Naphthalene3
C3-Naphthalenes
C4-Naphthalenes
Aeenaphthylene
Acenaphthene
Dibenzofitmn
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C l-Dihenzothiophenes
C2 -Di.bcnzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C I -Phenanthr enes/Anthrace

C ~ -PhenanthreneMAnthraee
C4-Phenan threneza’Anthrace
Fluoranthene

C I-Fluotantheaes/P~enes
Benz(a)anthracene
Chrysen¢
C I -Chrysenes
C2-Chrysene~;
C3-Chryseaes
C4-CluTs~es
~3enzo(b)fluorazthene
Benzo(k)fluoranthene
Benze(a)pyrenc
Indeno(l,2,3-cd)pyrene
Dibeaz(a,h)anthracene
l~er~o(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Re~rt

Hart Crow~er, Inc.
Port o.f’Porii~nd Terminal 415624-06
Sediment

HC-SMO
K98071694203

Polynuclear Axomatic Hydrocarbons

Prep Analysis Dilution
Method Method ~M2LL Factor

EPA 3550B Sh-%f 50 20
EPA 3550B Sl2vl 50 20
EPA 3550B SIM 50 20
EPA 3550B SI’M 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIN{ 50 20
EPA 3550B SIM - 50 20
EPA 3550B SlIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIbd 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B Sh-’vf 50 20
EPA 3550B S~f 50 20
EPA 3550B Sl2vf 50 20
EPA 3550B SIM 50 20
EPA 35f0B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Urdts: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted Ana!)xed Result Notes

10/28/98 1/12199 55
10/28/98 1/12/99 72
10/28t98 1112199 59
10/28t98 1112199 bid
10128198 1t12/99
10/28198 11t2/99 bid
10/28198 1112/99 ND
10/28/98 1112/99 230
I0/28/98 I/!2/99 70
10/2819~ 1112/99 160
10/28/98 1/12/99 40
10/28t98 I1t2/99 bid
I0/28198 1t12t99 bid
10/28!98 lt12199 ND
10128198 11t2/99 ND
10/28t98 !/12/99 ND
10/28/98 1112/99 ND
10/28798 1112/99 1700
10/28t98 f!!2199 250
10/28198 11t2/99 300
I0/28198 1112/99 ll0
10/28t98 1t12/99 ND
10/28198 11!2/99 " ND
10/28198 1/12/99 2900
10/28t98 1112/99 25~0
I0/28198 t112/99 960
10/28198 !/12/99 t~00
10/28198 t/!2/99 2200
!0/28198 1112/99 760
10/28198 1!12/99 t80
10/28198 1112/99 ND
10/28/98 I112/99 ND
10/28/98 1112/99 21~0
10/28/98 1tl2/99 1600
10/28/98 1112/99 2100
I0/28/98 1/12/99 2000
10/28/98 it12t99 470
10/28/98 1112199 18Q0

Approved By:

KMB00008204
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

¯ Naphthalen~
2-Methylnaphthaleae
l-Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C,I-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofiaz~
F|uorene
C 1-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophen¢
C l-Dibeazvthlophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthre~e

C 1 .Phenanthrenes!Anthrace
C2-Phenanthteaes/Anthraee
C 3 -Phenanthrenes/Anthrace
C4 -Phenanthrenes/Anthraee
Fluoranthene
P~eae
C | -Fluoranthenes/Pyrenes
Benz(a)anthracene

C4-Clw/seaes
Benz~b)fluoranthe~e
I3enz~’k)fluoranthen¢
]3enzo(a)pyrene
inden~( !
Dibenz(a,h}an thrac ene

COLU1W.BIA ANALYTICAL SERVICES, INC.

Analytical Repert

Hart Crowser, hac,
Port of PotlIand Terminal 415624-06
Sediment

HC-S-39
K9S07169-004

Polynuclear Aromatic Hydrocarbons

Prep Analysis Dilution
Method Method MRL Factor

EPA 3550B SLM 100 50
EPA 3550B SL-~f ! 00 50
EPA 3550B SLM !00 50
EPA 3550B S~,,f 100 50
EPA 3550B SI!~ 100 50
EPA 3550B SIM 100 50
EPA 3550B SIM I00 50
EPA 3550B SIM 100 50
EPA 3550B S]!v[ 100 50
EPA 3550B Sh-M 100 50
EPA 3550B ShM 100 50
EPA 3550B Sh’M - 100 50
EPA 3550B S~vl 100 50
EPA 3550B SI/vl 100 50
EPA 3350B Sl~vf 100 50
EPA 3550B S~ 100 50
F_~A 3550B SK-M 1~0 50
EPA 3550B SIM 1(30 50
EPA 3550B SIM I00 50
EPA 3550B SIM 1130 50
EPA 3550B SIM !fl0 50
EPA 3550B StM 100 50
EPA 3550B SI~ 100 50
EPA 3550B $12~/ t130 50
EPA 3550B SK’v[ 100 50
EPA 3550B S~V£ lfl0 50
EPA 3550B S~V~ I00 50
EPA 3550B S~ 100 50
EPA 3550B S~d 100 50
EPA 3550B SIM l~O 50
EPA 3550B SIM 1130 50
EPA 3550B SIM 100 50
E.PA 3550B SIM 1 O0 50
EPA 3550B SIM 100 50
EPA 3550B SIM 100 50
EPA 3550B SIM I O0 50
EPA 3550B SllVf I00 50
EPA 3550B St3~ I00 50

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10116198

Units: ugIKg (ppb)
Basis: Dry

Date     Date
Extracted AnaIyxed Result

10t28/98 11t2/99 ND
t0128198 1112/99 t40
10128t98 II12/99 120
10/28198 1/t2/99 HI)
10/28198 1/12/99 biD
10/28198 1112/99 ND
10/28198 t/12/99 biD
I0~28/98 1112/99 570
10/28198 tt12t99 160
10/28/98’ 1112/99 4~0
10/28/98 1t12t99 ND
10/28198 1t12/99 ND
10/28198 1112/99 bid
10/28198 1/12t99 I80
10/28198 1!12/99 ND
10/28198 1112t99 ND
10/28198 1/12/99 bid
10/28198 1!!2/99 4100
10/28198 1112199 570
10/28/98 1112/99 710
10/28t98 1t12/99 230
10/28198 1112199 bid
10128198 It12/99- ND
10/28198 !l! 2/99 7500
10/23198 1112/99 5800
10t28/98 1/12/99 2300
10128198 1112/99 3800
10/28198 !112/99 51~0
I0/28/98 II12/99 1600
10/28198 1/12/99 350
10./28/98 1112199 ND
I0/28/98 1112/99 ND
10/28/98 1112/99 4500
10/28/98 1t12/99 3900
10/28198 1112/99 4800
10/28198 1/12/99 45~0
10/28198 I112/99 Ii00
10/28198 1t12/99

Result
Notes

|

Approved By: Date:

KMB00008205



Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anab~te
Naphthalene
2-Methylmaphthalene
t-Methylnaphttmlene
C2-Naphthalenes
C3-Naphthalene~
C4-Naphthalenes
Acenaphthytene
Acenaphthene
Dibeazofitraa

C l-Fluorenes
C2-Ftuore~es
C3-Fluorenes
Dibenzothiophen¢
Cl-Dibenzotkiophenes
C2-Dibe~zothiophenes
C3-Dibenzothiophenes
Pheaanthre~e
Anthracene
C I-Phenanthr~es/Aathrace
C 2-Phenanthr~egAnthrac e
C 3-Phenaathr eneWAaOaace
C4-Phcaanthr enes/Aathr~ce
Fluorantheae
P3~rene
C i -Fluomuthenes/I~xeaes
Benz(a)aathracene
Chrysene
C t-Chry~aes
C2-Chrysenes
C3-Chry~es
C4-Ch_q~es
Beazo(b~lluorantheae

Benzc{ah~yrene
~deno(l,2,3-cd~/rene
Dibenz(a,h~mthracene
Benz~(g.h,i~:me/lene

COLUMBIA ANALYTICtLL SERVICES, INC.

Analytica! Re~rt
Hart Crowser, Inc.
Port of Portland Terminal 415624-06
Sediment

HC-S-35
Kg g07169~05

Pol.~a~uclear Aromatic Hydrocarbons

Prep Analysis Dilution
bfethod Method MILL Factor

EPA 35508 SIM 100 50
EPA 35508 SIN[ 100 50
EPA 35508 S~%f 100 50
EPA 35508 Sfi’~f It30 50
EPA 35508 Sift! 100 50
EPA 3550B 8IM 100 50
EPA 35508 SIM 100 50
EPA 3550B SIM i 00 50
EPA 3550B SIM 100 50
EPA 35508 SI~ 100 50
EPA 3550B SIM t00 50
EPA 35508 StM - 100 50
EPA 35508 SIM I00 50
EPA 35508 SI2vf 100 50
EPA 35508 SIM 1130 50
EPA 35508 SIM 100 50
EPA 35508 SIM I00 50
EPA 35508 SIM 100 50
EPA 35508 SIN[ 100 50
EPA 35508 SIM 1~0 50
EPA 35508 SIM 1~0 50
EPA 3550B SIM 100 50
EPA 3550B SIN{ 100 50
EPA 35508 SIM 100 50
EPA 3550B SIM f00 50
EPA 3550B SIM 100 50
EPA 35508 SIM 100 50
EPA 35508 SIN[ 100 50
F2A 3550B SI2~[ I00 50
EPA 3550B SI2V[ 100 50
EPA 3550B SliVI 100 50
EPA 35508 SIM 100 50
EPA 3550B SIM 100 50
EPA 35508 S]IVI 100 50
EPA 35508 SIM 100 50
EPA 35508 SIM 100 50
EPA 35508 SIM I00 50
EPA 35508 SIM 1~0 50

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116/98

Un~ls: ug/Kg (ppb)
Basis: D~

Date Date Result
Extracted AnalyzedResult Notes

10/28t98 !/12/99 180
10128198 1112/99 420
10128/98 1112/99 260
t0/28/98 !/12/99 160
10/28t98 1112/99 ND
10/28198 1t12/99 ND
I0/28/98 1/12/99 ND
10/28198 II12/99 1800
t0/28/98 1/12/99 500
10/28198 1/12/99 1200
10/’28198 1/12/99 290
10/28198 1/!2199 ND
10/’28198 t1!2/99 ND
t0/28198 Ii12/99 560
10/28/98 1112/99 ND
10/28198 1112t99 ND

10/28198 1112/99 ND
10/28t98 1/t2t99 12000
10128198 t112/99 t700
10/28198 1112/99 !900
10/28/98 1112/99 6!0
10/28/98 1t12/99 170
I0/2~d98 1112/99’ ND
10/28/98 1112/99 20000
t0/28198 1112/99 17Q00
I0/28198 tlt2/99 7300
10/28198 1112/99 11000
10/28198 1t12t99 15000
10/28198 1112/99 4800
10/28198 1t12/99 I300
10/28/98 t/12/99 ND
10/’28t98 1112/99 ND
10/28/98 1/12/99 14000
10/28198 1t12/99 tlO00
10/28/98 1112/99 14000
10/28/98 tt12/99 130(~0
10/28t98 1117./99 3100
10/28/99 1112/99 ! 1000

Approved By: Date;

KMB00008206
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CIient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Aaalyte

Naphthalene
2-Methylnaphthaleae
I-Methylnaphthalen¢
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibeazofuraa
Fluorene
C l-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C|-Dibeazothicphenes
C2-Dibeazothiophene~
C3-Dibenzothiophenes
Ph~nth~ne

C 1 -Phenanthrenes/Anthrac
C2-Phenanthr enes/Anthmee
C 3 -Phenanthr enes/Anthrace
C4 -Phetumthrene~’Anthrace
Ftuoranthene

C t-Fluoranthenes/Pyrenes
Benz(a)anthracene
Ckrysene
C l-Chrysenes
C2-C~es
C3-Chrysenes
C4-¢h~senes
Benzo(b)fluoramheae
Bermc~’k)fluoranthene

Indeno(1 ~2,3~ed)pyrene
Dibenz(a.h)anthraeene
Benzc(g.h,i)peqlene

COLUMBIA ANALYT!CAL SERVICES,

Analytical Report

Hart Crow~er, Inc.
Port of Portland Terrn~al 415624436
Sed~ent

HC-S-I9
K9807169-0 l 3

Polynuclear &romatic Hydrocalbons

Prep Analysis Dilution
Method Method b~LL Factor

EPA 3550B SEv[ 3000 1000
EPA 35508 SIM 3000 t 000
EPA 3550B S[M 3000 t000
EPA 3550B SIM 3000 10!30
EPA 3550B SIM 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B StM 30~0 I000
EPA 3550B SIN[ 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SIM 31~0 1000
EPA 3550B SIM 3000 10O0
EPA 3550B SIM- 3000 1000
EPA 3550B SIM 3000 1000
EPA 3550B SlIM 3000 1000
EPA 3550B SIM 3000 1030
EPA 3550B SIM 3000 1030
EPA 3550B SIM 3000 1000
EPA 3550B S]I~ 3000 I000
F_.PA 3550B SIM 3000 1000
EPA 3550B SIM 3~00 1000
EPA 3550B SIM 3030 1000
EPA 3550B SIM 3030 1000
EPA 3550B Silk// 30C0 1030
EPA 3550B SIM 3000 1000
EPA 3550B S1M 3000 1000
EPA 3550B S!M 3000 1000
EPA 3550B SIM 3000 1000
EPA 35508 SIM 3000 I000
EPA 35508 S1~4 3000 1030
EPA 3550B SIM 30130 1000
EPA 3550B SIM 3000 1000
F.PA 3550B SIM 3~30 I~
E.PA 3550B SIM 3000 1(300
EPA 3550B SIM 3000 1000
EPA 3550B SIM 30~0 1000
EPA 3550B SIM 3000 11300
EPA 3550B SIM 3000 1030
EPA 3550B SIM 3000 I000

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Units: ug/Kg (ppb)
Basis: Dry

Date Date Result
Extracted AnalyzedResult Notes

10/28198 11t2/99 4000
10/28198 !112/99 ND
10/28/98 1112199 ND
10128198 1112199 ND
10/28t98 t/I2/99 ND
10/28/98 1/12/99 ND
10/28198 !112/99 ND
10/28198 1/12/99 19000
I0128/98 II12/99 ND
I0/28198 11t2/99 7t00
10/28198 1/i2/99 ND
10/28198 1/12/99 ND
I0/28198 1112/99 ND
10/28198 1112/99 ~
10/28/98 t112/99 !~ZD
I0/28/98 I112/99 ND
10/28198 Ilt2/99 ND
!0/28/98 11t2/99 68000
t0/28t98 1112/99 14000
I0/28198 1112/99 15000
10/28198 1ti2/99 5~00
10/28198 11t2/99 !rid
10/28198 1112/99 bid
10/28198 1112/99 130000
t 0/28/98 1112199 110000
I0/28/98 1112/99 50000
10/28198 1112/99 820C0
10/228198 1112/99 93000
10/28/98 1112199 39000
I0/28/98 1112/99 t20t70
10/28/98 1112/99 ND
10/28/98 1112/99 ND
10/28198 1112/99 84C~0
10/28t98 1112/99 76000
10/28198 1112/99 1030G0
10/’28198 Ii12/99 78C~0
t0/28198 1112t99 16000
10/28198 1112/99 66000

Approved By: Date:
~ No.:

00294

KMB00008207



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Naphthalene
2-Methylnaphthalene
1-MethylnaphthMene
C2-Naphthalene~
C3-Naphthalenes
C4-Naphthalenes
Acenaphthy~ene
Acenaphthe~
Dibenzofuran
Fiuoren~
C 1 -Fluorenes
C2-Fluorenes

Dibenzcthiophene
C 1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothicphenes
Phenanthreae
Anthracene
C t-t~he~aathrenedAnthrac e
C2-Phetumthre~es/Anthrace
C 3 -Phemmthrene~’Anthrac ~
C4 -Phenmathrenes/Antlwace
Fluorantkene
Pyrene
C l-Fluoranthenes/t~ffenes
Beaz(a)anthracene
Chry~ene
C l-Chry~aes

C3-Chrysenes

Benzo(a]pyrenc
Indeno(12,3-¢d)pyrene
D[bera.(a,h)anthr a¢ erte
Benze(g,hj)Fetylene

COLIIMBIA ANALYTICAL SERVICES, I]NC.

Analytical Report

Hart Cro~, Inc.
Port of Port, and Terminal 415624-~6
Sedlme~t

HC-S-3 !
K9807169-016

Polynuclear Aromatic Hydrocarbons

Prep A~alysis Dilution
Method Method M:RL Factor

EPA 3550B SiM 50 20
EPA 3550B SIM 50 20
EPA 3550B Sllvf 50 20
EPA 3550B SLM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SI~ 50 20
EPA 3550B SIM 50 20
EPA 355013 $1M 50 20
EPA 3550B SIM 50 20
EPA 3550B S1M - 50 20
EPA 3550B SI~ 50 20
EPA 3550B 81M 50 20
EPA 3550B SIM 50 20
EPA 3550B SlIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B 81M 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B 8IM 50 20
E~A 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B SIM 50 20
EPA 3550B Sllv[ 50 20
EPA 3550B ShM 50 20
EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B SIM 50 20
EPA 3550B Sl!~ 50 20
EPA 3550B S~ 50 20
EPA 3550B SIN[ 50 20
KPA 3550B SIM 50 20
EPA 3550B rIM 50 20
EPA 3550B $IM $0 20
EPA 3550B SIM 50 20

Service Request: K9807169
Date Collected: 10115198
Date Received: 10116198

Units: u-~Kg (ppb)
Basis: Dry

Date Date Result
Extracted Analyzed Result Notes

10128t98 1112199 bid
10/28/98 1/12/99
10/28t98 1112/99 ND

10/28t98 1/12199 ~D
t0/28t98 11!2/99 ND
10/28/98 1t12/99 ND
10/28198 1t12/99 lid
10/28/98 111Z¢99 55
10/28!98 1t12/99
10/28198 1112/99 ND
10/28198 1t12t99
10/28/98 11t2/99
10/28198 tt12/99 HD
10/28198 1112/99
10/28198 11t2t99 ND
10/28198 1112199
10/28198 t112/99
t0/28/98 1112t99 330
I0/28198 11!2/99 69
t0/28198 11|2/99 96
10/28198 1/i2/99 51
10/28198 1/12/99 ND
10/28/98 1t12/99" ND
10/28198 11t2/99 830
10128198 1112/99 880
10/28198 1112199 290
10/28/98 l/t2/99 470
10/28198 1112199 570
I0/28/98 1/12/~9 230
I0/28t98 i/12/99 70
10/28/98 1112/99
10/28/98 1t12/99
10/28t98 I/I2/99 510
10/28/98 1/12/99 510
10/28/98 I/I2/99 650
10/28/98 1112299 590
10/28/98 1112199 120
10/28!98 1/12199 580

Approved By: ~ ,, Date:

00Z95

KMB00008208



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crow~er,
Port or" Porflmad Terminal 415624-06
Sediment

HC-S-30
K9807169-017

Polynuclear Aromadc Hydrocarbons

Prep Analysis Dilution
Method bIethod MP, L Factor

EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B SI2v! 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM - 50 20
EPA 3550B SDi[ 50 20
EPA 3550B SIN[ 50 20
EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B S]/v[ 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B Sl!v[ 50 9.0
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
EPA 3550B SINI 50 20
EPA 3550B SIM 50 20
EPA 3550B SIM 50 20
E?A 3550B Slim 50 20
EPA 355013 Slim 50 20
EPA 3550B $tM 50 20
EPA 355013 81/91 50 20
EPA 3550B SIM 50 20
EPA 3550B StM 50 20
EPA 3550B S1M 50 20
EPA 355013 SIM 50 20

Service Request: K9807169
Date Collected: 10/15t98
Date Received: 10116198

Units: u~<g (ppb)
13asis: Dry

Date Date Result
Extracted Analyzed Result Notes

10128198 1112199 l(~0
10/28/98 1/12/99 68
10/28/98 1/12/99 53
10/28t98 tt12/99 ND
10/28198 1112/99 ND
10/28198 1112/99 ND
10/28198 tf12/99 bid
10/28198 1t!2/99 440
10/28/98 1/12/99 84
10/28/98 1112/99 220
10/28198 !112/99 78
t0/28198 1112/99 ND
I0/28/98 1112199 ND
10/28198 1112199 120
10/28198 1112/99 ND
10/28t98 1112/99 ND
10/28198 1112/99 ND
10/28/98 1t12/99 2400
10/28198 1112/99 490
10/28/98 tt12/99 550
10/28198 1t12/99 230
t0/28t98 It12/99 74
10/2 8198 1 tl 2t99 " ND
10/28/98 1t12/99 4700
10128198 1112/99 4200
10128198 1/t2/99 1500
t0/28198 1/12t99 2700
t0/28198 II12199 3100
10/28198 1t12/99 t200
10/28198 1112/99 330
10/28/98 1112/99 ND
10/28198 1t!2/99 lid
10/28/98 It12/99 2900
10/28198 III2/99 2900
10/28t98 1112/99 3800
10/28/98 1112,/99 3100
10/28/98 1112/99 550
10/28t98 t112/99 2800

Date:

0029 

KMB00008209



Clieat:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
bMethylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
AcenaphthyIene
Acenaphthene
Dibenzohwan
Fluorene
Ct-Fluorenes
C2-Fluoreaes
C3-Fluorenes
Dibenzothiophene
C !-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Pher~anthnme
Anthracene
C !-Phenanthr enes/Anthrace
C2 -Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthraee
C4 -Phenant hrettes/Antbrdce
Ftuoranthen¢

C i-FIuoranthenes/P~renes
]3ertz(a)antha-aceae
Ctuq, sene
CI-Chry~aes
¢2-Chrysenes
C3-Chrymaes
¢4-Cluy~es
13enzo(b)fluoranthene
Beazc(k)fluora~thene
Beaz~(a~pyrene
Indent( 1,2,3 w.d}pyrene
Dibenz(a,h)aathrae erie
13ertz~g,h,i)IXtYlene

COLUMBIA ANALYTICAL SERVICES, hNC.

Analytical Report

~ Crowse~, Inc.
Port ofP~rt]and Terr~al 415624-06
Sediment

K981028

Polynuclear Aromatic Hydrocarbon~

Prep Analysis Dilution
Method Method MTRL Factor

EPA 35508 SIM 10 5
EPA 3550B SIM 10 5
EPA 355013 SIM I0 5
EPA 3550B SIN[ 10 5
EPA 3550B SIM 10 5
EPA 355013 SIM 10
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
F__PA 3550B SIM t0 5
EPA 3550B SIN[ I0 5
EPA 3550B SIM 10
EPA 3550B SINg ~ l0 5
EPA 355013 S]M I0 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM I0 5
EPA 3550B SIM 10 5
EPA 3550B S/M 10 5
EPA 3550B SIM t0 5
EPA 3550B SIM I0 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
E?A 3550B SIN[ I0 5
EPA 3550B SIM 10 5
EPA 3550B SIM I 0 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SEv[ I0 5
EPA 3550B S1M 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5
KPA 3550B SI~ 10 5
EPA 3550B SIM 10 5
EPA 3550B SIM 10 5

Service Request: K9807169
Date Collected: NA
Date Received: N’A

Units: ug/Kg (ppb)
Basis: Dr),

Date     Date Result
Extracted AnalyzedResult Notes

10/28t98 1/11199 ND
I0/28/98 1/t 1/99 ND
10/28/98 11llt99 bid
10/28198 t/! 1t99 ND
10/28198 111 It99 ND
] 008/98 1/I 1/99 ND
10128/98 1111199 ND
1008198 1111199 ND
10/28/98 I/t 1199 ND
10t28/98 I/t 1/99 ND
10/28198 1/11199 ND
10~8/98 1/11199 ND
10/28198 111 t/99 ND
1008198 111 !/99 ND
10/28198 I/1 lt99 ND
1008198 I/I 1/99 ND
10/28198 Ill 1t99 ND
1008/98 II1 ~t99 ND
t008/98 1/I It99 ND
1008t98 l/11/99 ND
1008/98 1/11199 ND
1008198 i/1 I199 ND
10/28198 1/11/99 ND
1008198 1/11/99 ND
10/28198 I/t !/99 ND
10/28198 1/I 1199 ND
10/28/98 1/11199 ND
1008198 !/11t99 ND
10/28198 1/1 t199 bid
I0/28198 11l t199 ND
10/28/98 1111/99 ND
t008/98 1/1 lt99 ND
1008/98 1/! lt99 ND
10/28/98 I/t 1199 ND
10/28198 11t 1t99 ND
10/28198 1111/99 ND
I008/98 1ti 1/99 ND
10/28/98 111 !/99 ND

Approved By:

KMB00008210



1

KMB00008211


